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INTRODUCTION 


For  years  reliability  experts  have  agreed  that  equipments  exposed 
to  long  periods  of  storage  experience  some  measurable  degree  of 
degradation.  Many  of  these  experts  have  been  using  10  percent  of  the 
operational  failure  rate  as  an  approx  iina  t  ion  for  the  nonoperational 
failure  rate  (Ref.  #1).  The  use  of  a  multiplicative  "K"  factor  such  as 
10-  has  merit  unde*'  certain  circumstances.  For  example,  the  "K"  factor 
can  be  accurately  used  to  predict  nonoperating  failure  rate  if  it  was 
based  on  equipment  level  data  from  the  same  contractor  on  a  similar 
equipment  type  with  similar  derating  and  screening.  In  any  other 
circumstances,  however,  the  use  of  a  "K"  factor  is  a  very  approximate 
method  at  best.  Additionally,  it  is  intuitively  wrong  to  assume  that 
operating  and  nonoperating  failure  rates  are  directly  proportional.  Many 
application  and  design  variables  would  be  anticipated  to  have  a 
pronounced  effect  on  operating  failure  rate,  yet  negligible  effect  on 
nonoperating  failure  rate.  Derating  is  one  example.  It  has  been 
observed  that  derating  results  in  a  significant  decrease  in  operating 
failure  rate,  but  a  similar  decrease  would  not  be  expected  with  no  power 
applied.  Additionally,  the  stresses  on  parts  are  different  in  the 
nonoperating  state,  and  therefore,  there  is  no  reason  to  believe  that 
the  operating  factors  for  temperature,  environment,  quality  and 
application  would  also  be  applicable  for  nonoperating  reliability 
prediction  purposes.  In  some  cases,  the  nonoperational  component 
failure  rates  have  the  same  or  even  greater  values  as  the  operational 
failure  rate.  This  is  especially  true  for  components  in  systems  which 
are  continuously  cycled  on  and  off  or  for  systems  that  are  prone  to 
wearout. 

The  intent  of  this  publication  is  to  illustrate  the  impact  which 
nonoperational  periods  have  on  equipment  reliability.  For  example,  if  a 
piece  of  equipment  had  a  nonoperational  failure  rate  of  12  failures  per 
million  storage  hours,  the  reliability  (or  probability  of  mission 
success)  after  just  1  year  of  storage  would  be  90  percent.  The  same 
system  after  10  years  of  storage  would  have  a  reliability  of  merely  35%. 
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These  are  important  considerations  for  spare  part  circuit  cards  or 
missile  systems  which  may  spend  many  years  in  storage.  With  the  data 
outlined  in  this  publication  it  is  possible  to  derive  accurate 
nonoperating  failure  rates  which  when  used  in  conjunction  with  the  RAC 
Nonoperating  Reliability  Prediction  System  (RAC-NRPS)  or  RADC-TR-85-91 
will  estimate  system  reliability.  The  system  reliability  information 
may  be  used  to  perform  design  trade  offs,  to  help  establish  testing 
intervals,  to  determine  when  to  scrap  old  supplies  cr  to  help  compute 
cost  effective  warranty  periods.  Electronic  equipment  can  in  some 
respects  be  compared  to  items  at  the  corner  grocery  store.  Obviously, 
the  new  products  on  the  sh;if  will  be  the  freshest  and  will  last  the 
longest.  As  the  expiration  date  becomes  near  the  probability  of 
purchasing  *  bad  product  becomes  greater  and  consequently  the  life 
expectancy  of  that  product  once  opened  is  much  shorter. 

It  is  intended  that  this  document  be  used  as  a  building  block  for 
future  research  in  this  area.  Much  more  information  is  needed  to  better 
understand  the  impact  which  nonoperating  periods  have  on  systems  in 
storage.  The  Reliability  Analysis  Center  expects  to  continue  supporting 
the  component  nonoperating  reliability  database  from  which  this 
publication  was  generated,  a. id  to  publish  updates  to  this  databook  in  a 
timely  fashion. 
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Section  1 
Background 


Background 

This  nonoperating  reliability  data  publication  provides  failure 
rate,  failure  mechanism  and  environmental  analysis  information  on 
numerous  electrical  and  electromechanical  components.  Data  utilized  in 
this  document  represents  part  failures  extracted  from  equipment-level 
experience  during  nonoperating  field  conditions  in  military  and 
commercial  applications.  These  equipments  may  be  fielded  or  in  storage 
stock  piles  so  long  as  they  are  nonoperational .  Two  key  conditions 
cause  failure  data  collection  to  be  particularly  difficult  for  the 
nonoperating  condition.  The  first  is  the  inherently  low  failure  rate 
which  many  part  types  exhibit  in  storage  or  dormant  applications.  Many 
potential  data  sources  could  not  be  used  simply  because  insufficient 
nonoperating  time  had  accumulated  to  expect  any  failures.  The  second  is 
the  inability  of  many  data  collection  systems  to  distinguish  between 
operating  and  nonoperating  failures. 

To  insure  an  efficient  and  effective  data  collection  process,  five 
criteria  were  established  for  an  acceptable  data  source.  Each  potential 
data  source  was  evaluated  with  these  criteria  before  proceeding  with 
data  summarization.  These  five  criteria  were: 

1.  Data  available  to  the  part  level. 

2.  Primary  failures  can  be  separated  from  total  maintenance 
actions. 

3.  Nonoperating  failures  can  be  separated  from  operating 
failures. 

4.  Sufficient  detail  can  be  identified  for  components. 

5.  Sufficient  equipment  nonoperating  hours  to  expect  failures. 
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These  five  attributes  were  used  as  a  guide  to  determine  suitable 
candidate  data  sources.  The  conclusion  was  reached,  after  the  evaluation 
of  all  potential  data  sources,  to  concentrate  data  collection  efforts  on 
large,  preferably  automated  data  bases  which  had  already  been  summarized 
(i.e.,  nonoperating  failures  identified,  part  characterization 
performed,  part  hours  computed)  and  pertained  only  to  nonoperating 
reliability.  The  separation  of  nonoperating  and  operating  failures 
proved  to  be  the  most  difficult  issue  and  prevented  the  inclusion  of 
many  possible  data  sources.  Examples  of  equipments  which  met  the  5 
criterion,  and  how  they  met  them  follow. 

The  Product  Performance  Agreement  Center  at  Wright-Patterson  Air 
Force  Base  provided  information  regarding  U.S.  Air  Force  equipments 
purchased  under  Reliability  Improvement  Warranty  (RIW)  contracts.  RIW 
failure  reporting  allows  for  decisions  to  be  made  regarding  primary 
versus  secondary  failures,  and  is  generally  more  complete.  As  with 
other  data  sources,  the  issue  of  separating  nonoperating  failures  from 
total  failures  was  difficult.  The  F- 16  heads-up-display  (HUD)  was 
selected  from  the  list  of  RIW  contracts  to  summarize  for  nonoperating 
reliability  data.  The  F- 16  HUD  met  each  of  five  requirements  for  an 
acceptable  data  source.  Additionally,  there  was  a  relatively  wide  range 
of  component  styles  included  in  the  design.  Distinction  between 

operating  versus  nonoperating  failures  was  made  possible  using  the  on- 
equipment  maintenance  action  "when  discovered"  code. 

The  Storage  Reliability  of  Missile  Materiel  Program  maintained  by 
U.S.  Army  MICOM,  Redstone  Arsenal  provided  the  best  source  of 

nonoperating  failure  rate  data.  Nonoperating  failure  rate  data  were 
available  for  a  wide  range  of  part  types  for  a  number  of  missile 

programs.  Time  and  budget  constraints  would  have  prevented  independent 

summarization  of  a  data  base  as  large  as  the  MICOM  data  base.  MICOM  has 
periodically  issued  a  set  of  documents  presenting  the  data  in  various 
formats,  describing  data  analyses,  and  presenting  nonoperating  failure 
rate  prediction  models  for  missile  electronics.  The  successful 
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completion  of  this  study  relied  heavily  on  the  use  of  large  summarized 
data  from  sources  such  as  MICOM.  Also  presented  are  vendor  storage  life 
test  data  on  microcircuits  at  the  component  level.  The  following 
sections  describes  in  detail  the  basic  assumptions  which  were  used  in 
preparing  this  report,  including  the  type  of  data  which  is  presented, 
from  what  sources  the  data  was  derived,  and  what  the  data  consists  of. 

Assumptions 

Failure  times  for  most  electronic  equipment  and  components  have 
long  been  assumed  to  be  exponentially  distributed  and  therefore  exhibit 
a  constant  failure  rate  (Ref.  #2).  This  may  not  necessarily  represent 
the  majority  of  nonelectronic  components,  but  due  to  the  lack  of 
individual  times-to-failure  represented  in  the  field  data,  the 
exponential  assumption  was  adapted  as  the  best  estimate.  For  many 
complex  nonelectronic  parts  this  is  a  reasonable  assumption.  For  other 
parts  the  constant  failure  rates  presented  herein  reflect  an  average 
failure  rate  over  the  useful  life  of  an  equipment. 

Failure  rates  presented  in  the  summary  data  tables  reflect  the  mean 
point  estimate  expressed  in  failures  per  million  nonoperating  hours. 
The  failure  rate  (a)  is  derived  by  dividing  the  cumulative  number  of 
failures  by  the  total  part  hours,  where  part  hours  are  presented  in 
millions  of  hours.  Therefore,  the  failure  rates  shown  are  given  by: 

A  =  f/t 
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where 


''  =  point  estimate  nonoperating  failure  rate  ( fa i 1 ures/lO^ 
nonoperating  hours) 
f  =  cumulative  number  of  failures 
t  =  total  nonoperating  part  hours  (xlO^) 

It  is  common  practice  to  express  the  point  estimate  of  the  failure 
rate  with  some  measure  of  confidence.  The  confidence  intervals  have  not 
been  computed  here  but  can  be  calculated  by  using  the  chi-square 
distribution  to  compute  the  interval  limits  for  a  desired  confidence 
level.  Upper  and  lower  confidence  limits  can  be  computed  by, 


where 

upper  confidence  limit 
lower  confidence  limit 
number  of  failures 
nonoperating  part  hours  (xlO^) 
confidence 

chi-squared  statistic  (from  tables  with  "a"  degrees  of 
freedom  at  the  "bth"  percentile) 

Certain  assumptions  regarding  data  censoring  were  required  for 
proper  application  of  these  equations. 


'UL  = 

LL  = 
f  = 

t  = 
1  -  a  = 
X2(a,b)  = 
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Some  merged  data  records  consist  of  survival  data  or  zero  failure 
data  only.  Upper  limits  on  failure  rate  for  zero  failure  records  were 
determined  using  a  60%  upper  single-sided  confidence  limit.  This  was 
computed  by  dividing  0.916  by  the  total  nonoperating  hours.  0.916  is 
the  chi-square  value  with  2  degrees  of  freedom  at  a  60%  confidence.  The 
zero  failure  approximation  is  designated  in  the  tables  with  either  a  (<  ) 
o^  a  {<<)  sign  before  the  failure  rate.  The  (<<)  sign  signifies  a  value 
which  is  expected  to  be  much  less  than  the  value  given  in  the  tables. 
It  is  used  when  the  total  zero  failure  nonoperating  times  are  less  than 
50  mill  ion  hours. 

Data  Types 

The  Reliability  Analysis  Center  (RAC)  has  numerous  sources  for 
acquiring  data  throughout  industry  and  government.  Data  is  routinely 
collected  and  summarized  from  vendor  test  reports,  vendor  warranty 
databases,  government  maintenance  data  collection  systems  and  government 
industry  data  exchange  programs.  Data  used  in  this  publication  were 
extracted  from  existing  RAC  microcircuit,  nonelectronic,  discrete 
semiconductor  and  failure  event  data  bases  as  well  as  from  other  non-RAC 
data  sources.  These  data  were  merged  and  a  new  data  base  was 
implemented  which  will  be  maintained  to  accommodate  new  data  as  it 
becomes  available. 

The  majority  of  part-level  data  contained  in  the  RAC  nonoperating 
data  base  is  field  experience  data  from  fielded  or  stored  equipments. 
However,  for  microcircuits  there  is  also  a  large  amount  of  storage  life 
test  data  at  elevated  temperatures.  Each  type  of  data  has  inherent 
strengths  and  weaknesses.  Life  test  data  has  two  major  deficiencies. 
The  first  is  that  tests  are  usually  run  for  short  durations  with  small 
part  quantities  being  tested.  For  example,  if  one  hundred  parts  are 
tested  for  1,000  hours,  there  are  only  one  hundred  thousand  hours  logged 
on  that  part  type.  The  second  problem  is  that  test  conditions  are 
generally  not  representative  of  the  actual  usage  environment.  Field 
data  on  the  other  hand  is  a  good  indicator  of  what  has  actually  been 
experienced  in  a  storage  environment  and  therefore,  more  realistically 
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represents  nonoperating  failure  rates.  The  problem  with  field  data  is 
the  manner  in  which  it  is  recorded.  Accurate  reporting  of  hours, 
failures  and  stress  levels  are  often  difficult  to  obtain. 

A  large  portion  of  the  detailed  data  presented  in  this  document  is 
a  result  of  the  study  presented  in  Reference  3.  The  detailed  data 
tables,  including  predicted  and  observed  failure  rates,  have  been 
presented  for  information  only  to  make  available  data  on  individual 
cases.  Failure  rates  of  these  individual  data  records  should  not  be 
used  to  yield  the  lowest  or  most  advantageous  failure  rate  for  a  given 
situation.  When  performing  a  nonoperating  reliability  prediction,  the 
reliability  engineer  should  utilize  failure  rate  models  contained  in 
RADC  technical  report  RADC-TR-85-91  (Reference  3)  first  and  then  NONOP-1 
for  components  which  are  not  covered  by  this  report.  Additional  reasons 
for  presenting  detailed  data  records  are  to  allow  user's  to  identify 
specific  part  numbers  or  part  characteristics  which  directly  pertain  to 
their  systems  and  to  confidently  merge  RAC  nonoperating  data  with  data 
that  the  user  may  be  tracking.  Other  data  used  in  this  study  were  taken 
second  source  from  other  RAC  and  non-RAC  studies.  These  data  points  may 
be  found  in  the  miscellaneous  component  data  section  and  are  presented 
here  for  the  user's  convenience  and  to  make  this  document  as 
comprehensive  as  possible. 
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Section  2 
Overview 
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General 


For  the  purpose  of  this  study  the  terms  storage,  nonoperational  and 
dormant  will  be  used  interchangeably.  The  criteria  for  inclusion  in 
this  study  is  that  when  a  device  is  in  a  dormant  state,  that  device  is 
not  experiencing  any  of  the  electrical  stresses  which  it  was  designed  to 
withstand.  The  device,  either  a  system,  sub-system,  assembly  or 
component,  ideally  should  not  degrade  or  breakdown  when  no  external 
stresses  are  applied.  However,  it  is  very  likely  that  the  device,  even 
though  it  is  not  operating,  may  be  experiencing  the  effects  of 
envi ronmental  stresses.  These  stresses  would  include  factors  such  as 
temperature  cycling,  humidity,  vibration  due  to  transportation  and 
handling,  electrostatic  fields,  or  any  number  of  other  factors.  Section 
2  of  this  databook  will  discuss  the  effects  that  environmental  factors 
have  on  nonoperating  reliability  and  will  look  into  many  of  the  failure 
mechanisms  which  can  be  attributed  to  these  effects.  Also  presented  is 
a  brief  discussion  on  the  effects  of  power  cycling  devices  by  periodic 
testing  and  finally,  a  section  on  tools  which  are  currently  available  to 
predict  the  reliability  of  nonoperating  devices. 

Environmental  Analysis 

Many  systems  are  designed  to  withstand  periods  of  nonoperation  up 
to  20  years  while  maintaining  a  high  probability  of  operational  success. 
One-shot  devices  such  as  missiles  will  in  all  likelihood  spend  their 
entire  useful  life  in  storage.  Therefore,  designers  must  select  not 
only  optimum  operating  performance  specifications  but  also  appropriate 
fabrication  and  packaging  materials  to  ensure  a  high  reliability 
throughout  prolonged  periods  of  storage. 

The  storage  environment  has  a  very  significant  effect  on 
nonoperating  reliability  for  all  major  part  categories.  The  type  of 
storage  environment  and  the  extent  with  which  these  environmental 
stresses  can  be  controlled  are  two  of  the  most  important  aspects  in 
evaluating  nonoperating  reliability.  The  system's  service  environment 


13 


should  be  considered  early  in  the  design  stages  when  selecting 

fabrication  and  packaging  materials.  The  designer  should  understand  and 
account  for  all  of  the  possible  environmental  stresses  which  may  be 

encountered.  Table  E-l  illustrates  the  primary  stresses  for  many  of  the 
key  application  environments.  For  example,  if  a  system  is  to  be  stored 
in  an  uncontrolled  ground  fixed  environment,  all  of  the  components 

within  that  system  must  be  able  to  withstand  significant  changes  in 

relative  humidity  and  temperature.  This  table  was  taken  directly  from 
the  RAC  data  base  operating  guidelines. 


TABLE  E-l: 

ENVIRONMENTAL  STRESSES 


1  CODE 

ENVIRONMENT 

PRIMARY  STRESSES 

OR 

i 

i 

1 

1 - 

Ground,  Benign 

_ _ _ _ 

EMI 

Humidity 

Loads  Shock 

Temperature  Shock/Cycling 
Fungus/Microbes 

1 

-  GF 

1 

i - 

Ground,  Fixed 

1 

Humidity 

EMI 

Temperature  Extremes 
Temperature  Shock/Cycling 
Fungus/Microbes  ! 

Salt  Fog  j 

Solar  Radiation 

!  GM 

Ground  Mobile 

Temperature  Shock/Cycling  i 

Loads  Shock  j 

Temperature  Extremes  i 

Dust/Sand  | 

Humidity  ' 

Leakage  | 

Sine  Vibration 

EMI 

Random  Vibration 

Salt  Fog 

Fungus/Microbes 

Acoustical  Noise 

Solar  Radiation 
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TABLE  E-l : 

ENVIRONMENTAL  STRESSES  (CONT'D) 


CODE 

ENVIRONMENT 

PRIMARY  STRESSES 

MP 

Manpack 

Temperature  Shock/Cycling 
Leakage 

Humidity 

Loads  Shock 

Temperature  Extremes 

Random  Vibration 

Fungus/Microbes 

Sine  Vibration 

Salt  Fog 

EMI 

AIC 

Airborne,  Inhabited 

Temperature  Shock/Cycling 

Cargo 

Random  Vibration 

Tempera tu re- A1 ti tude 

Humidity 

Sine  Vibration 

EMI 

Loads  Shock 

Acoustical  Noise 

Temperature  Extremes 
Acceleration 

A1 titude 

Fungus/Microbes 

Tempera ture-Humidity-Al  ti  tude 

A I F 

Airborne,  Inhabited 

Random  Vibration 

Fighter 

Temperature  Shock/Cycling 

Accel eration 

Tempera tu re- A1 titude 

Humidity 

Tempera tu re- Humidity- A1 titude 
Temperature  Extremes 

EMI 

Sine  Vibration 

Acoustical  Noise 

Loads  Shock 

Altitude 

Fungus/Microbes 
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TABLE  E-l : 

ENVIRONMENTAL  STRESSES  (CONT'D) 


CODE 

AUC 


AUF 


HEL 


ENVIRONMENT 


Airborne,  Uninhabited 
Cargo 


PRIMARY  STRESSES 


Airborne,  Uninhabited 
Fighter 


A1 ti tude 

Temperature-Al ti tude 
Temperature  Shock/Cycling 
Temp era tu re- Humi d i ty- A I ti tude 
Random  Vibration 
Temperature  Extremes 
Loads  Shock 
Acoustical  Noise 
EMI 

Humidity 

Sine  Vibration 

Solar  Radiation 

Salt  Fog 

Acceleration 

Fungus/Microbes 

Explosive  Atmosphere 


Airborne  Rotary  Wing 
(Hel icopter) 


Temperature  Shock/Cycling 
Random  Vibration 
Altitude 

Tempera tu re- Humi di ty-Al ti tude 

Temperature  Extremes 

Loads  Shock 

Humidity 

Sine  Vibration 

EMI 

Acoustical  Noise 
Pressure  Shock 
Solar  Radiation 
Salt  Fog 
Fungus/Microbes 
Explosive  Atmosphere 


Random  Vibration 
Temperature  Shock/Cycling 
Sine  Vibration 
Temperature  Extremes 
Loads  Shock 
Tempera tu re- A1 ti tude 
Acoustical  Noise 
Humidity 
Dust/Sand 

Temperature- Humi di ty-Al  ti tude 
EMI 

Acceleration 
Altitude 
Salt  Fog 
Fungus/Microbes 


TABLE  E-l: 

ENVIRONMENTAL  STRESSES  (CONT'D) 


CODE 

ENVIRONMENT 

PRIMARY  STRESSES 

NS 

1 

j 

1 

Naval ,  She! tered 

Humidity 

Explosive  Atmosphere 

Random  Vibration 

EMI 

Sine  Vibration 

Loads  Shock 

Salt  Fog 

Temperature  Shock/Cycling 
Acceleration 

Fungus/Microbes 

Acoustical  Noise 

NSB 

Naval,  Submarine 

Salt  Fog 

S i ne  V  i  brat  ion 

Humid i ty 

Loads  Shock 

Fungus/Microbes 

Random  Vibration 

Acoustical  Noise 

EMI 

Low  Temperature 

Explosive  Atmosphere 

NU 

Naval,  Unsheltered 

Salt  Fog 

Humidity 

Leakage  j 

Loads  Shock 

Temperature  Extremes 

Random  Vibration 
Fungus/Microbes 

Sine  Vibration 

Temperature  Shock/Cycling 

EMI 

Pressure  Shock 

Solar  Radiation 

Accel eration 

Acoustical  Noise 

Explosive  Atmosphere 
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TABLE  E-l : 

ENVIRONMENTAL  STRESSES  (CONT'D) 


CODE 

ENVIRONMENT 

PRIMARY  STRESSES 

NUU 

l 

: 

Naval,  Undersea, 

Unshel tered 

Salt  Fog 

Humidi ty 

Leakage 

Pressure  Shock 

Loads  Shock 

Sine  Vibration 

Temperature  Shock/Cycling 
Temperature  Extremes 

Random  Vibration 

Fungus/Microbes 

EMI 

USL 

. 

! 

Undersea,  Launch 

Leakage 

Loads  Shock 

Pyrotechnic  Shock 

Random  Vibration 

Humidity 

Pressure  Shock 

Temperature  Shock/Cycl ing 
Acoustical  Noise 

Salt  Fog 

Acceleration 

Sine  Vibration 

Temperature  Extremes 

Tempera tu re- A1 t i tude 
Fungus/Mic^obes 

Tempera tu re- Humidity- A1 titude 
EMI 

ML 

Missile,  Lauch 

Pyrotechnic  Shock 

Random  Vibration 

Acceleration 

Temperature-Humidity-Al titude 
Loads  Shock 

Temperature  Shock/Cycling 
Acoustical  Noise 

Tempera tu re- A1 titude 

EMI 

Sine  Vibration 

Humidi ty 

Temperature  Extremes 

Pressure  Shock 

A1 titude 

Space  Simulation 

Explosive  Atmosphere 
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TABLE  E-l: 

ENVIRONMENTAL  STRESSES  (CONT'D) 

! - !  "  I  ~  . 

CODE  :  ENVIRONMENT  PRIMARY  STRESSES 

SF  Space,  Flight  Solar  Radiation 

Space  Simulation 
Tempera ture-Al ti  tude 
I  Temperature  Extremes 

;  emi 

Temperature  Shnck/Cycl i ng  : 

'  Altitude 

Random  Vibration  J 

Possibly  the  most  significant  failure  mechanism  during  storage  of 
any  system  is  corrosion.  The  rate  of  corrosion  depends  upon  the  type  of 
atmosphere  the  system  is  exposed  to.  The  availability  of  moisture, 
galvanic  couples,  high  temperatures  and  particle  or  gas  contaminants  can 
can  cause  corrosion.  Consequently,  relative  humidities  of  greater  than 
65  percent  can  often  cause  significant  increases  in  the  corrosior  rate 

of  materials  (Ref.  -4).  Extreme  ambient  temperatures  are  another 
significant  environmental  problem  encountered  during  storage.  Thermal 
stresses  due  to  large  changes  in  temperature  cause  materials  to  expand 
and  contract.  This  can  cause  certain  materials  to  form  cracks  allowing 
contaminants  into  the  system.  High  temperatures  for  prolonged  periods 
may  also  cause  certain  materials  to  react  with  one  another. 

The  storage  environment  is  composed  of  many  different  environmental 
conditions.  Some  of  the  primary  environmental  stresses  are  listed  in 
Table  E-2.  To  minimize  the  effects  of  these  conditions,  alternatives 

to  storing  a  system  in  an  uncontrolled  ground  fixed  environment  should 

be  considered.  Delicate  components  or  assemblies  should  be  stored  in 

hermetically  sealed  containers  to  protect  against  the  outside 
atmosphere.  The  use  of  desiccant  can  be  effective  in  maintaining  a 
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moisture  free  environment  in  a  sealed  container.  However,  for  prolonged 
storage,  periodic  inspection  of  the  desiccant  should  be  conducted  to 
determine  its  moisture  content,  thus  insuring  that  the  absorption 
process  is  not  reversed.  Guard  against  severe  temperature  extremes  by 
storing  items  in  a  building  with  a  controlled  climate.  Though  neither 
of  these  approaches  are  inexpensive,  they  may  slow  the  effects  of  device 
degradation  caused  by  environmental  stress. 

TABLE  E-2 : 

PRIMARY  ENVIRONMENTAL  FACTORS 
ENCOUNTERED  DURING  STORAGE 

HT  h 

!  High  Temperature  Extremes  1 
Low  Temperature  Extremes 
Temperature  Cycling  - 

:  Moisture 

i  Atmospheric  Pollutants  ' 

I  Thermal  Shock 

1  i 

1  Mechanical  Shock  and  Vibration- 

I  i 

|  Bacteria,  Fungus 
Nuclear  Radiation 
Electromagnetic  Fields 

Component  Failure  Mechanisms  Due  to  the  Effects  of  Storage 

Accurate  nonoperational  component  failure  mechanism  information  was 
difficult  to  obtain  due  to  the  numerous  variations  in  storage 
environments,  data  reporting  techniques  and  component  level  data 
availability.  Most  of  the  information  presented  in  this  section  have 
been  derived  from  published  sources. 

Quantitative  failure  mechanism  data  are  presented  in  percentages 
for  several  component  types  and  represent  a  best  estimate  based  on  our 
findings.  Failure  mechanism  percentages  were  derived  using  Army  Fuze 
and  missile  storage  reliability  data  and  RAC  failure  event  data  base 
records.  The  component  types  addressed  in  this  section  are  micro- 
circuits,  diodes,  transistors,  tubes,  resistors,  capacitors,  inductors 
and  connectors. 
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Microcircuit  Failure  Mechanisms 

Failure  mechanisms  of  microcircuits  are  to  a  large  degree 
independent  of  the  device  function.  Most  IC's  experience  similar 
anomolies  because  their  physical  characteristics  are  the  same. 
Microcircuits  typically  have  bulk  material  with  diffusions,  a 
metallization  layer,  an  oxide  layer,  a  glassivation  layer,  die  attach 
material,  wire  bonds  and  a  package  enclosure  (see  Figure  E-l).  The 
package  style  often  varies  considerably,  and  since  environmental 
stresses  typically  accelerate  package  related  failure  mechanisms  more 
predominantly  than  die  related  mechanisms,  these  variations  can  have 
very  significant  influences  on  nonoperating  failure  rates.  The  failure 
mechanisms  occuring  in  storage  appear  to  be  time-related  and  environment 
dependent.  These  failures  are  induced  by  temperature  or  mechanical 
stresses,  and  occur  at  different  rates  depending  on  how  severe  or  benign 
the  environment  is. 


Sj02  PASSIVATION 
(OXIDE) 


BULK  MATERIAL 

(SUBSTRATE) 

HEADER 


FIGURE  E-l: 

GENERIC  MICROCIRCUIT  STRUCTURE 
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In  the  operational  environment  there  are  significant  differences 
between  the  failure  mechanisms  of  bipolar  digital  and  linear  devices  and 
MOS  devices.  However,  due  to  the  above  cited  reasons,  failure 
mechanisms  between  these  device  types  are  approximately  the  same  when  in 
their  nonoperating  mode.  Table  E-3  (Ref.  "4),  lists  microcircuit 
nonoperating  failure  mechanisms  and  the  conditions  which  tend  to 
accelerate  them. 


TABLE  E-3: 

MICROCIRCUIT  FAILURE  MECHANISMS 


FAILURE 

MECHANISM 

CAUSE 

ACCELERATING 

ENVIRONMENT 

Bulk  Defects 

Dislocation  and 
Stacking  Faults 

Lattice  strain  due  to  steep 
concentration  gradients 
finally  released  as  disloca¬ 
tions 

Mechanical  Stress 
High  Temp 

Impur i  ty 

Diffusion  and 

Preci pations 

Diffusions  along  dislocations 
during  epitaxial  growth 

High  Temp 

Power  Burn-in 
Thermal  Cycling 

Resistivity 

Gradients 

Large  local  stresses 

Mechanical  Shock 
Vibration 

Neutron  Bombard¬ 
ment 

Cracks  in  Bulk 
Material 

Thermal  shock  during 
processing 

Mechanical  Shock 
Thermal  Cycling 

High  Temp 

Metallization  Defects 

Surface  Flaws 

Scratched  or  smeared  metalli¬ 
zation  during  processing 

Thermal  Cycling 

Insufficient 
Coverage  at 

Oxide  Step 

1)  Misalignment  of  masks 

2)  Insufficient  deposition 
at  oxide  steps 

3)  Oxide  step  too  steep 

4)  Oversintering  of  metal 
to  silicon 

5)  Incomplete  removal  of  oxide 

_ _ _ _ _ 

High  Temp 

Thermal  Cycling 
Power  Burn-in 
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TABLE  E-3: 

MICROCIRCUIT  FAILURE  MECHANISMS  (CONT’D) 


FAILURE 

j  MECHANISM 

CAUSE 

ACCELERATING 

ENVIRONMENT 

;  Metallization  Defects 
(Cont'd) 

Under-etched 

Metal  1 ization 

Improper  Etching 

nigh  Temp 

Thermal  Cycling 
Power  Burn-in 

Voids  under 

Metal  1 ization 

1)  Overetching  causing  under¬ 
cutting  of  metallization 

2)  Kirkendall  effect  of 
disimi lar  al loys 

High  Temp 

Thermal  Cycling 
Mechanical  Stress 

Non-adhesion  of 

Me  tall ization 

1)  Contamination  of  surface 

2)  Improper  alloying  temp 
or  time 

High  Temp 

Thermal  Cycling 

Metal  Migration 

Insufficient  metal  thickness. 
Scratches,  grain  size 

High  Temp  & 

Current  Density 

Final  Seal  Defects 

Poor  Hermetic 

Seal 

Fractured  glass  or  incomplete 
Weld,  Braze 

Thermal  &  Mech¬ 
anical  Stress 

Fractured 

Package 

Improper  handling  or  improper 
Seal  Leak  Test 

Thermal  &  Mech¬ 
anical  Stress 

Internal  Wires 
Shorted  to  Con¬ 
ductive  Lids 
or  Chip  Periphery 

Slack  in  leads 

Mechanical  Stress 
Temp  Cycling 

Current  Leakage 
Between  Leads 

Low  resistance  leak  due  to 
reduction  of  P5O  glass  to 

Pb 

High  Temp 

Mechanical  Stress 

Broken  or  Bent 
External  Leads 

Improper  brazing  or  handling 

High  Temp 

Mechanical  Stress 

Improper  Marking 

Process  control  problem 
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TABLE  E-3 : 

MICROCIRCUIT  FAILURE  MECHANISMS  (CONT'D) 


I  rr 

rmLURL 

MECHANISM 

- 1 

CAUSE 

ACCtLERATI  ivo 
ENVIRONMENT 

Wire  Bondinq  Defects 

1 

1 

Separation  of 
Bonds 

1 

l 

1)  Underbonding 

2)  Contamination  of  Bonding 

3)  Cracks  in  bond  due  to  over-  > 
bonding 

I 

High  Temp 

Shock 

Vibration 

Bond  Shorts 

1)  Overbonding 

2)  Insufficient  bonding  pad 
area  or  spacing 

3)  Improper  al ignment 

High  Temp 

Power  Burn-in 
Vibration 

Shock 

Thermal  Cycling 

Broken  Wires  & 
Reduced  Wire 

Size 

1)  Overbonding 

2)  Nicks  or  abrasions 

in  wire  during  processing 

High  Temp 

Shock 

Vibration 

Wire  Shorts 

Un removed  pigtails 

High  Temp 

Shock 

Vibration 

Intermetal  1 ic 
Compound 

Formation 

Time-dependent  formations  of 
chemical  compounds  at  metal  - 
metal  contacts 

High  Temp 

Glassivation  Defects 

1 

Inversion 

Phenomenon 

Poor  Interface  between  oxide 
layer  &  glassivation  layer 

High  Temp  & 

Reverese  Bias 

Metal  Migration 

Damaged  Glass  -  Pressure 

Between  oxide  &  glassivation 

1 ayers 

High  Temp  & 

Current  Density 

Oxide  Cracks 

Thermal  shock  during 
processing 

Temp  Cycling 
Moisture 
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TABLE  E-3 : 

MICROCIRCUIT  FAILURE  MECHANISMS  (CONT'D) 


-.T,  M  — 

.  Hi  Lur\c 

MECHANISM 

CAUSE 

- 1 

HCUlLtKM  l  1  I'lb 

ENVIRONMENT 

Die  Bonding  Defects 

Voids  between 
Header  &  Die 

Incomplete  coverage  of  bond¬ 
ing  material 

High  Temp 
Vibration 

Shock 

Cracked  or  lifted 
Die  to  Header 
bond 

1)  Weak  metal  eutectic  bond 
due  to  oxide  on  reverse 
side  of  sil icon 

2)  Glass  frit  facture  in 
flexible  package 

Acceleration 

Shock 

Vi  bration 

High  Temp 

Thermal  Cycling 

Cracked  Silicon 

Di  e 

Strains  during  die  attach. 

Accel eration 

Shock 

Vibration 

Thermal  Cycling 

Oxide  Defects 

Inversion  Layer 
Phenomena 

1)  Thermal  oxidation  of 
Silicon  producing  n  or 
p  type  surface 

2)  Charged  impurities 

High  Temp 

Power  Burn-in 
Reverse  Bias 

Pi nhol e 

I 

1 

Faulty  Oxide  Growth  due  to: 

1)  Dust  particles  or  other 
contaminants 

2)  Mask  flaws 

3)  Etch  undercut 

4)  Poor  photo  resist 

High  Temp 

Thermal  Cycling 
Power  Burn-in 
Voltage  Stress 

Cracks 

Mismatch  in  thermal 
expansion  rate 

High  Temp 

Thin  Oxide 

Improper  process  control 

High  Temp 
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TABLE  E-3 : 

MICROCIRCUIT  FAILURE  MECHANISMS  (CONT'D) 


Tati  nnr 
*  n  i  L  U  .a  L 

MECHANISM 

CAUSE 

ACCELERATING 

ENVIRONMENT 

Contamination 

Surface,  Wire  or 
Bond  Corrosion 

Corrosive  residue  &  moisture 

such  as: 

1)  Photo-resist 

2)  Chlorine  in  wire  lubricant 

3)  Etch  pits  in  oxide,  trapping 
sodium  or  other  corrosive 
agents 

4)  Outgassing  from  organic 
material s 

5)  Weld  glasses 

6)  Incorrect  Atmosphere 
sealed  in  package 

7)  Loss  of  package  hermiticity 

High  Temp  Storage 

Conductive 
Particles  in 
Package 

1)  Solder  particles 

2)  Wire  particles 

3)  Flaking  metallization 

4)  Die  particles 

5)  Die  bond  material  particles 

Vibration 

Shock 

Thermal  Cycling 

Corrosion  at 

Glass  Ceramic 
Interface 

— 

Small  lead  material  junction 
at  interface  exposed  to  en¬ 
vironment  after  lead  plating 

High  Temp  Storage 

Diffusion  Defects 

Improper 

Di ffusions 

1)  Faulty  mask  alignment 

2)  Dust  or  other  contaminants 

3)  Defects  in  mask  itself 

4)  Cracks  in  oxide 

High  Temp 

Thermal  Cycling 

Improper  Doping 
Pro  f i 1 e 

Process  control  problem 

Thermal  Cycling 

High  Temp  Storage 
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o  Wire;  Bond  Failures 


Wire  bond  defects  are  a  major  consideration  for  the  storage 
reliability  of  an  IC.  Processing  deficiencies  related  to  bonding 
materials  and  tne  bonding  system  seem  to  be  the  major  contributing 
factors  to  this  problem.  Underbonding,  overbonding,  misalignment  of 
bonds,  contamination  and  wire  nicks  are  the  primary  causes  of  wire  bond 
failures.  Another  major  concern  in  long  term  storage  applications  for 
IC's  with  numerous  wire  bonds  is  chemical  reactions  of  dissimilar 
metals.  Intermetal  1 ic  compound  formation  is  a  time-temperature 
dependent  failure  mechanism  which  occurs  when  two  metals  have 
electrochemical  differences.  Although  this  has  historically  been  more 
of  a  problem  than  it  currently  is,  there  are  still  many  fielded 
microcircui ts  having  the  potential  to  fail  in  this  manner. 

o  Die  3onds 

Die  bond  failure  mechanisms  account  for  less  than  10%  of  all 
microcircuit  failures.  The  primary  failure  mechanism  of  a  die  bond  is 
the  formation  of  voids  between  the  header  and  die.  The  application  of 
mechanical  stresses  or  temperature  cycling  to  a  defective  bond  may 
result  in  the  separation  of  the  die  from  the  package. 

o  Glassi vation 

The  glassivation  layer  offers  protection  to  the  surface  area  of  the 
chip  by  guarding  against  contamination  and  moisture  ingression  and  to 
some  extent  loose  particle  shorts.  Unfortunately,  this  protection  layer 
can  be  sensitive  to  failure  mechanisms  in  nonoperating  components.  In 
the  device  fabrication,  windows  are  masked  in  the  glassivation  layer  in 
the  bond  pad  area  to  provide  the  connections  to  the  metallization.  A 
metal  is  evaporated  on  the  exposed  metallization  which  is  intended  to 
completely  cover  the  exposed  window  area.  The  lead  connections  are  then 
made  to  these  metal  bumps.  If  these  processes  are  not  properly 
controlled  and  misalignment  occurs,  moisture  ingression  may  result 
through  the  exposed  glassivation  window.  Moisture  tapped  between  the 
glassivation  and  the  chip  will  result  in  surface  defects. 
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Likewise,  if  cracks  occur  in  any  portion  of  the  glassivation  layer 
a  path  will  he  provided  for  moisture  ingression.  Glassivation  cracks 
can  rec,ilt-  from  exposure  to  extended  temperature  cycling  conditions  or 
poor  process  controls  in  the  glassivation  procedure. 

o  Oxide 

Approximately  5  to  35  percent  of  nonoperating  failures  can  be 
attributed  to  oxide  defects.  Inversion,  pinholes,  cracks,  thin  oxide 
areas  and  contamination  are  the  major  areas  of  concern.  Cracks  occur 
when  the  thermal  expansion  rates  of  silicon  and  silicon  dioxide  are  not 
matched.  Pinholes  may  be  caused  by  faulty  oxide  growth,  a  damaged  mask, 
poor  photo-resist  or  fabrication  defects  during  the  etching  process. 

o  Metallization 

Nearly  15?  of  nonoperational  failures  are  due  to  metallization 
defects.  Corrosion  resulting  from  contamination  and  moisture  is  the 
primary  metallization  defect  encountered  during  storage.  Most 
metallization  defects  are  process-related  and  should  be  readily 
identified  in  sample  testing  of  device  lots.  Faulty  metal  1 ization 
conditions,  where  the  step  coverage  is  not  adequate,  can  often  be 
accelerated  to  failure  by  thermal  stresses. 

o  Di ffusion  &  Bulk 

Bulk  defects  typically  require  severe  mechanical  or  high 
temperature  stresses  to  induce  a  failure.  The  primary  areas  of  concern 
are  dislocations,  impurity  diffusions,  resistivity  gradients  and  cracks 
in  the  bulk  material.  The  majority  of  these  defects  usually  result 
during  the  preparation  of  the  crystal  and  should  be  easily  detected 
during  testing.  Duffusion  defects  include  mask  alignment, 
contamination,  mask  defects,  cracks  in  the  oxide  layer  and  improper 
doping  problems  usually  associated  with  the  diffusion  process. 
Diffusion  defects  are  primarily  accelerated  to  failure  by  high 
temperatures  and  temperature  cycles. 
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o  Packaging 


Microcircuits  are  packaged  in  a  number  of  ways  with  a  number  of 
different  materials.  Several  problems  can  occur  during  the  microcircuit 
sealing  process.  The  presence  of  loose  particles  or  bent  wire  bond 
leads,  poor  package  seal  or  a  fractured  package  case  are  just  a  few  of 
the  major  defects  which  may  occur.  Most  packaging  defects  tend  to  be 
caused  by  process-related  faults. 

Diodes  &  Transistors 


Discrete  semiconductor  nonoperating  failure  mechanisms  are 
generally  the  direct  result  of  deficiencies  in  materials  and  fabrication 
processes  implemented  during  the  device  manufacturing  process.  The 
major  area  of  emphasis  is  the  bulk  area  on  discrete  semiconductors. 
Bulk  defects  are  common  due  to  the  large  blocks  of  silicon  required  for 
fabrication.  This  increases  the  probability  f  crystal  imperfections 
which  collect  contaminants.  The  contaminants  can  lead  to  thermal 
problems,  gain  failures  and  leakage  defects.  Diffusion  and 
metallization  dpfects  tend  not  to  be  a  problem  with  discrete 
semiconductors  due  to  their  relatively  smal  complexities.  There  are 
fewer  junctions  and  leads  on  diodes  and  transistors  than  on 
microcircuits.  However,  a  large  percentage  of  semiconductor  failures 
are  the  result  of  die  and  wire  bonding  defects  and  contamination. 

Electronic  Tubes 


The  predominant  storage  defect  of  electronic  tubes  is  the  loss  of 
vacuum  in  the  tube.  Nearly  40%  of  all  observed  tube  storage  failures 
exhibit  this  problem.  Gases  inside  the  tube  leak  through  the  tube 
seals.  Another  failure  problem  with  tubes  are  internal  short  circuits. 
Filaments  become  brittle  and  corrode  over  time  causing  open  circuits  and 
heater  problems.  Table  TUB-1  illustrates  tube  failure  mechanisms  and 
their  percentage  of  occurrence. 
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TABLE  TUB-1: 

TUBE  FAILURE  MECHANISMS 


FAILURE 

PERCENTAGE 

Loss  of  Vacuum 

42 

Internal  Short 

13 

Open  Filament 

9 

Handl ing 

9 

Others 

27 

Res i stors 

The  primary  reliability  concern  for  resistors  in  storage  is 
moisture.  Long  storage  periods  in  a  humid  environment  can  cause 
significant  changes  in  resistance  values.  Open  circuits  in  film 
resistors  caused  by  corrosive  surface  contaminants  are  another  problem. 
Moisture  in  wirewound  resistors  can  cause  insulation  breakdown  leading 
to  short  circuits.  Resistors  in  operation  tend  to  minimize  these 
effects  due  to  heat  dissipation.  However,  when  in  storage  many 
resistors  act  like  sponges  and  absorb  moisture.  Moisture  absorbed 
during  storage  will  typically  not  manifest  itself  as  a  failure  until 
after  a  period  of  operation. 


lacitors 


Capacitors,  like  resistors,  are  very  susceptible  to  moisture. 
Moisture  can  deteriorate  the  dielectric  materials  in  the  capacitor. 
Cracks  in  the  capacitor  seals  should  be  guarded  against.  Cracks  can 
form  during  component  installation  when  stresses  are  placed  on  the 
component  leads.  Solid  tantalum  capacitors  are  prone  to  oxide  defects 
during  the  manufacturing  process.  When  exposed  to  temperature  cycling 
the  capacitance  value  drifts  and  the  capacitor  performance  becomes  out 
of  speci fication. 
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Inductors 


The  most  common  problems  associated  with  inductive  devices  are 
short  and  open  circuits.  Chemical  changes  and  deter ioration  accelerated 
by  moisture  and  heat  can  cause  insulation  breakdown  leading  to  short 
circuits.  Poor  manufacturing  processes  or  improper  handling  can  cause 
windings  to  become  bent  or  cracked.  These  defects  can  be  accelerated  by 
moisture  and  heat  and  ultimately  lead  to  open  circuits. 

Connectors 


Corrosion  and  connection  fatigue  due  to  moisture  and  temperature 
variations  are  the  primary  failure  mechanisms  of  connectors.  If  the 
system  is  transportabl e ,  connection  fatigue  is  quite  likely. 

Effects  of  Periodic  Testing  on  System  Reliability 

It  has  been  shown  that  electronic  and  electromechanical  equipments 
fail  during  long  periods  of  storage.  In  many  military  and  commercial 
applications  it  is  necessary  to  maintain  a  high  level  of  reliability 
throughout  the  storage  life  of  the  system.  However,  the  reliability  of 
an  equipment  in  storage  often  falls  to  an  unacceptably  low  level  prior 
to  the  end  of  the  nonoperating  period.  One  method  of  partially 
restoring  the  system  to  its  inherent  reliability  is  to  periodically  test 
the  equipment  in  storage  and  repair  or  replace  all  failed  items. 

There  are  differing  opinions  regarding  the  effectiveness  of 
periodic  testing  of  items  in  storage.  Critics  of  periodic  testing  feel 
that  it  is  a  costly  process  which  induces  system  failures  rather  than 
detects  failures.  Missile  storage  test  data  compiled  by  Hughes  Aircraft 
Co.  indicates  that  missile  testing  is  itself  the  dominant  variable 
degrading  the  performance  of  missile  electronics  in  storage.  Equipment 
level  test  data  were  collected  by  Hughes  for  the  Maverick  and  TOW 
missiles.  The  data  indicates  that  a  similar  percentage  of  missiles  fail 
regardless  of  the  storage  interval.  It  was  concluded  by  Hughes  that 
this  observation  was  because  the  testing  process  had  induced  a  large 
majority  of  the  observed  failures. 
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Despite  the  opinions  described  in  the  previous  pa ra graph,  the 
general  concensus,  which  is  also  supported  by  RAC,  is  that  periodic 
testing  is  an  effective  process  to  enhanc°  the  reliability  of  items  in 
storage.  However,  the  strong  warning  is  also  offered  that  periodic  test 
plans  must  be  designed  intelligently.  Poorly  designed  test  plans  can 
indeed  induce  a  significant  number  of  failures.  Two  important 
guidelines  to  'hollow  in  the  design  of  an  effective  test  are: 

o  to  minimize  the  amount  of  handling  and  transportation  required 
for  testing 

o  to  ensure  that  testing  is  not  performed  too  often  (for  most 
systems,  periodic  testing  more  frequently  than  yearly  is 

excessive) 

Determination  of  an  optimal  test  duration  can  be  done  through  the 
use  oc  reliability  theory  and  models,  tailored  to  the  specific 
aoplication  of  electronic  equipments  or  components  in  storage.  The 
following  paragraphs  describe  this  process.  Derivation  of  the  periodic 
test  model  is  presented  as  Appendix  A. 

Reliability  is  defined  as  the  probability  that  an  item  in  service 
or  in  storage  survives  for  a  specified  time  interval  without  failure. 
The  reliability  for  an  item  in  storage  without  periodic  testing 
(assuming  an  exponential  time-to-fai lure  distribution)  is  given  by, 

R(  t)  =  e-'t 

where 

R(t)  =  reliability  at  time  t 

■  =  system  nonoperating  failure  rate 
t  =  storage  time 
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Given  a  periodic  testing  schedule  to  identify  failures  and  restore 
failed  equipment  to  operational  status,  the  reliability  after  the  Nth 
test  -interval  is  given  by, 

R(N,  t)  =  e -["<>-  >  TT3  X  e “t t-NTy] 

where 

R(N,  t)  =  reliability  following  tes4-  N  at  time  t 
N  -  test  number 
t  =  total  storage  time 
Ty  =  test  interval 

'=  test  effectiveness  (percentage  of  failures  detected  by 
test  sequence) 

This  relationship  is  depicted  graphically  in  Figure  PT-1.  Derivation  of 
this  equation  is  presented  in  Appendix  A. 


n  Test  #1  lest  92  lest  1 3  Test  *4  lest 


L  -  i  I  i  _____  !  _ 

y  ^ 

FIGURE  PT-1: 

EFFECTS  OF  PERIODIC  TESTING  ON  RELIABILITY 
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For  purposes  of  comparison,  the  test  interval  (one,  two  and  three 
years)  and  test  effectiveness  factors  (60%,  70%  and  30%)  were  varied  for 
an  electromechanical  system  with  a  storage  failure  rate  of  23.0 
failures  per  million  storage  hours.  The  reliability  was  calculated  at 
twelve  month  intervals  over  a  thirty  year  period.  The  reliability  value 
for  the  exponential  failure  distribution  (given  by  R(T)  =  e~'iT)  was  also 
cal cul a  ted . 

The  following  three  tables  show  the  results  of  applying  the 
periodic  testing  model  to  these  profiles. 
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EFFECTS  OF  PERIODIC  TESTING  -  1  YEAR  TEST  INTERVAL 


0 

8760 

I  7520 
26280 
35040 
43800 
52560 
61320 
70080 
78840 
87600 
96360 
105120 

I I  3880 
122640 
131400 
140160 
148920 
157680 
i 66440 
175200 
183960 
192720 
201480 
2 ’0240 
219000 
227760 
236520 
245280 
254040 
262800 


TEST  EFFECTIVENESS 

60% 

70% 

80% 

Re  >ir  ty 

Rehao.lity 

Reliability 

Reliability 

Reliability 

Reliability 

Before 

After 

Before 

After 

Before 

After 

'res: 

Test 

Test 

^est 

Test 

Test 

— 

1  0 

.... 

1  0 

i  0 

8i8 

923 

818 

94’ 

8’8 

961 

754 

851 

768 

886 

785 

923 

696 

785 

725 

834 

754 

886 

642 

725 

682 

785 

725 

851 

593 

669 

642 

739 

696 

818 

547 

6 1  7 

605 

697 

669 

785 

504 

569 

569 

655 

642 

754 

465 

525 

536 

6’7 

617 

725 

429 

485 

504 

581 

593 

696 

396 

447 

475 

547 

569 

669 

366 

412 

447 

515 

547 

642 

337 

381 

421 

485 

525 

617 

311 

351 

396 

456 

504 

593 

287 

324 

373 

429 

485 

569 

265 

299 

351 

404 

465 

547 

244 

276 

331 

381 

447 

525 

225 

254 

311 

358 

429 

504 

208 

235 

293 

337 

412 

485 

192 

217 

276 

3 1 7 

396 

465  ! 

177 

200 

260 

299 

381 

447 

163 

184 

244 

281 

366 

429 

151 

170 

230 

265 

351 

412 

139 

157 

217 

249 

337 

396 

128 

145 

204 

235 

324 

381 

118 

134 

192 

221 

31 1 

366 

109 

123 

181 

208 

298 

351 

101 

1  14 

170 

196 

287 

337 

093 

105 

160 

’84 

276 

324 

086 

097 

151 

174 

265 

311 

079 

089 

142 

163 

254 

299 

Reliability 
(No  Testing) 


Test  Interval  =  8760  Hrs.  (1  yr) 
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EFFECTS  OF  PERIODIC  TESTING  -  2  YEAR  TEST  INTERVAL 


TEST  EFFECTIVENESS 

60% 

70% 

80% 

DcK'^ar't 

rne 

Re  dO  ty 
3e'ore 
"est 

9e':dD  ty 

A*ter 

~est 

Re^atv  ty 
3e'ore 

"est 

Reliability 

A  i'er 

Test 

Reliability 

Be*ore 

Test 

Reliability 

After 

Test 

Reliability 

(No  Test  ng) 

•j 

.... 

'  u 

.... 

■  0 

-  0 

i  r\ 
i  v 

8760 

8 "  8 

.... 

8’8 

818 

8'8 

•  7520 

667 

85’ 

667 

886 

669 

923 

669 

26280 

696 

725 

754 

547 

35040 

569 

725 

593 

785 

6-7 

85- 

447 

43800 

593 

642 

.... 

696 

.... 

366 

52560 

484 

617 

525 

696 

569 

785 

299 

6-320 

504 

.... 

569 

642 

.... 

244 

70080 

4 1  2 

525 

465 

617 

525 

725 

200 

78840 

429 

.... 

504 

.... 

593 

.... 

•63 

87600 

351 

447 

4-2 

547 

485 

669 

■34 

96360 

365 

447 

.... 

547 

.... 

•09 

’05120 

299 

381 

366 

485 

447 

617 

089 

1 13880 

31! 

396 

504 

073 

122640 

254 

324 

324 

429 

412 

569 

060 

-31400 

265 

.... 

351 

.... 

465 

049 

! 40 160 

217 

276 

287 

381 

381 

525 

040 

148920 

225 

.... 

3H 

.... 

429 

.... 

033 

157680 

184 

235 

254 

337 

351 

485 

027 

166440 

-92 

.... 

276 

396 

.... 

022 

-75200 

'57 

20C 

225 

299 

324 

447 

0-8 

-83960 

'63 

.... 

244 

366 

.... 

015 

-92720 

•  34 

170 

200 

265 

299 

412 

012 

20M80 

139 

.... 

216 

.... 

337 

.... 

010 

210240 

1  14 

145 

177 

235 

275 

381 

008 

2 19000 

'  ’8 

.... 

192 

.... 

311 

.... 

007 

227760 

097 

123 

157 

208 

254 

351 

005 

236520 

101 

.... 

170 

.... 

2  57 

.... 

004 

245280 

082 

105 

139 

184 

235 

324 

004 

254040 

086 

.... 

151 

.... 

265 

.... 

003 

262800 

070 

089 

123 

163 

217 

299 

002 

Test Interva 


17520  Hrs  (2yr) 


Failure  Rate  =  22.98 


EFFECTS  OF  PERIODIC  TESTING  -  3  YEAR  TEST  INTERVAL 


TEST  EFFECTIVENESS 

6C 

0/ 

/o 

70% 

8C 

% 

Dopant 

Re  an  :  ty 

Reliability 

Reliability 

Reliability 

Re'iaoil.ty 

Reliability 

Reliability 

”  pn  6 

3e'ore 

A~er 

3e;ore 

After 

Before 

After 

(No  Testing) 

Test 

"est 

Test 

Test 

Test 

Tes: 

0 

«  a 

1  0 

<  A 

'  0 

8760 

8  ’  8 

8’8 

8 ' 8 

8  ‘  8 

'  7520 

669 

— - 

667 

669 

669 

26280 

547 

785 

547 

834 

547 

886 

547 

350-0 

642 

.... 

682 

.... 

725 

.... 

44  7 

438C0 

525 

.... 

558 

.... 

593 

.... 

366 

52560 

429 

617 

456 

696 

485 

785 

299 

6 '320 

504 

569 

.... 

642 

244 

70080 

4 1  2 

.... 

465 

.... 

525 

200 

78840 

337 

485 

381 

580 

429 

696 

'63 

87600 

396 

474 

.... 

569 

’  34 

96360 

324 

... 

388 

.... 

465 

.... 

109 

'05120 

265 

381 

317 

485 

381 

617 

089 

O 

CO 

00 

no 

311 

.... 

396 

504 

.... 

073 

'22640 

254 

.... 

324 

.... 

412 

.... 

060 

131400 

208 

299 

265 

404 

337 

547 

049 

140160 

244 

.... 

331 

.... 

447 

.... 

040 

148920 

120 

.... 

27C 

.... 

366 

.... 

033 

157680 

163 

235 

221 

337 

299 

485 

027 

1 66440 

192 

.... 

276 

.... 

396 

.... 

022 

175200 

157 

.... 

225 

.... 

324 

.... 

018 

183960 

128 

184 

184 

281 

265 

429 

015 

192720 

151 

.... 

230 

.... 

351 

.... 

012 

201480 

'23 

.... 

188 

.... 

287 

010 

210240 

101 

145 

154 

235 

235 

381 

008 

219000 

1  18 

.... 

192 

.... 

311 

.... 

007 

227760 

097 

.... 

157 

254 

.... 

005 

236520 

079 

1  14 

128 

196 

208 

336 

004 

245280 

093 

.... 

139 

.... 

235 

.... 

004 

254040 

076 

.... 

131 

.... 

225 

.... 

003 

262800 

062 

089 

107 

164 

184 

299 

002 

Test  Interval 


26280  Hrs.  (3yr) 


Failure  Rate  =  22  98 


RAC  Tools  for  Predicting  Nonoperational  Reliability 


The  Reliability  Analysis  Center  (RAC)  has  developed  the 
Nonoperating  Reliability  Prediction  System  (RAC-NRPS).  This  com¬ 
prehensive  software  system  predicts  the  impact  of  nonoperating  periods 
on  equipment  reliability.  The  results  of  this  analysis  are  extremely 
useful  when  the  target  system  is  subjected  to  extensive  storage  periods 
and  relatively  short  operating  times.  In  this  situation,  the  disparity 
in  the  two  time  periods  will  cause  the  majority  of  the  failures  to  occur 
during  the  nonoperating  period,  regardless  of  the  fact  that  the 
operating  failure  rate  is  generally  much  higher.  It  is  intended  that 
this  analysis  will  complement  an  operational  reliability  prediction. 
All  models  used  in  the  prediction  program  are  based  on  the  research 
described  in  RADC-TR-85-91 ,  "Impact  of  Nonoperating  Periods  on  Equipment 
Rel  iabil  ity"  (Ref.  “3} . 

The  software  was  developed  for  an  IBM  Personal  Computer  PC,  XT,  AT 
or  Compatible  and  its  features  are  described  below: 


o  A  system  hierarchy  capability  which  includes  system,  subsystem, 
set,  group,  unit,  assembly,  subassembly,  and  part  as  defined  in 
MIL-STD-280A,  with  a  maximum  of  90  levels  of  assembly  allowed. 

o  Models  used  are  a  complete  implementation  of  RADC-TR-85-91,  with 
part  classifications  complementary  to  MI L-HDBK-217 . 

o  Parts  can  be  associated  with  any  level  of  assembly. 

o  Includes  a  specialized  statistical  model  to  analyze  the  effects 

of  test  and  repair  actions  on  system  reliability. 

o  Features  a  single  keystroke  menu  system,  a  complete  set  of  data 
input  and  editing  functions,  on-screen  help  features,  and 
extensive  data  quality  checking. 

o  A  global  change  menu  allows  environment,  power  test  cycles, 

ambient  temperature,  and  assembly  names  to  be  altered  for  the 
entire  system  or  for  specific  assemblies  (if  the  system  is 

distributed  in  several  storage  locations  with  different 
characteri sties) . 

o  A  comprehensive  set  of  reports  may  be  produced  on  any  printer. 
All  reports  can  be  generated  for  an  entire  system  or  a 
particular  assembly. 
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Section  3 
Data  Tables 
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Data  Files 


NONOP-1  is  subdivided  into  14  component  detail  data  sections  which 
are  preceded  by  the  nonoperational  component  reliability  summary 
section.  Each  detail  data  section  contains  information  regarding  a 
particular  component  family.  The  following  part  categories  are 
contained  below: 

(1)  Resistors 

(2)  Capacitors 

(3)  Inductors 

(4)  Diodes 

(5)  Transistors 

(6)  Microcircuits  (Field  Data) 

(7)  Microcircuits  (Test  Data) 

(8)  Hybrids 

(9)  Tubes 

(10)  Relays 

(11)  Switches 

(12)  Meters 

(13)  Connectors 

(14)  Miscellaneous 

Each  data  table  is  comprised  of  component  specific  information 
called  characteri Stic  data  fields  and  fields  which  are  common  to  all 
component  types  called  universal  data  fields.  Universal  data  fields 
include  part  hours,  number  of  devices  fielded  or  tested,  number  failed, 
application  environment  and  component  part  number.  These  data  fields 
have  consistent  meanings  for  all  part  categories.  Characteristic  data 
fields  are  those  which  vary  depending  on  the  part  category.  An  example 
of  a  characteristic  data  field  is  quality  level.  Quality  levels  are 
unique  for  each  of  the  part  types.  For  example,  microcircuit  quality 
levels  (B,  D,  D-l,  etc.)  cannot  be  applied  to  resistor  quality  levels 
(M,  R,  P,  etc.). 
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In  the  detail  data  tables  failure  rates  were  not  computed  for  each 
unique  part  number  out  may  be  calculated  by  the  user  by  dividing  the 
number  failed  by  the  part  hours  for  components  with  at  least  one 
failure.  An  estimate  for  zero  failure  parts  can  be  derived  by  computing 
the  60°I  upper  single-sided  confidence  interval  as  described  in  Section 
1. 


In  the  component  summary  tables,  when  greater  than  50  million 
cumulative  part  hours  were  logged  on  a  device  with  zero  failures,  we  can 
be  relatively  sure  that  the  failure  rate  will  be  somewhat  less  than  the 
one  depicted.  When  less  than  50  million  cumulative  part  hours  were  seen 
on  a  device  with  zero  failures,  the  number  shown  is  a  gross  upper  limit 
and  will  most  likely  be  much  less  than  the  value  given.  Predicted 

failure  rates  derived  using  the  Reliability  Analysis  Center's 

Nonoperating  Reliability  Prediction  System  (RAC-NRPS)  are  given  as  a 
baseline  to  illustrate  the  correlation  of  field  failure  rates.  Both 
predicted  and  field  failure  rates  are  given  in  failures  per  million 
hours.  For  various  part  types,  there  is  also  a  graphical  analysis 
(histogram)  of  the  observed  failure  rate  vs.  the  predicted  value 
obtained  from  the  models  contained  in  RADC-TR-85-91 .  Since  models 
contained  in  the  RADC-TR  were  derived  from  much  of  the  data  contained  in 
this  document,  there  is  a  high  correlation  between  the  predicted  and 

observed  values.  These  histograms  are  given  only  to  provide  the  reader 
information  on  this  correlation  for  subcategories  of  devices.  For 

example,  since  a  single  model  was  developed  for  diodes,  the  mean 
predicted  and  mean  observed  values  for  the  entire  diode  population 
should  be  very  close,  whereas  for  individual  subcategories  of  diodes 
(i.e.,  groups  IV,  V,  and  VI  per  MIL-HDBK-217) ,  the  correlation  will 
inevitably  decrease. 

Characteristic  data  fields  will  be  addressed  in  detail  proceeding 
each  component  detail  data  section.  The  following  are  descriptions  of 
the  universal  data  fields. 
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o  Part  Number: 


o  Number  Fielded  (Tested): 


o  Number  Failed: 


o  Part  Hours: 


o  Application  Environment: 


Number  which  uniquely 
identifies  an  individual  com¬ 
ponent.  This  number  may 
represent  a  vendor  part 
number,  schematic  part  number 
or  National  Stock  Number. 
The  type  of  part  number 
assigned  depends  entirely  on 
the  data  source. 

Total  number  of  components 
which  make  up  this  data 
record. 

Total  number  of  components 
which  have  failed  to  properly 
perform  their  intended  func¬ 
tion. 

The  total  hours  at  the  part 
level.  Part  hours  are  de¬ 
rived  by  multiplying  the  part 
population  for  a  specific 
part  in  a  system  by  that 
system's  observed  nonoperat¬ 
ing  hours.  Part  hours  are 
represented  in  millions  of 
hours. 

For  the  purposes  of  this 
document  the  application 
environments  given  in  the 
data  tables  represent  the 
worst  case  system  exposure. 
Many  systems  will  be  exposed 
to  a  composite  of  different 
environments  while  being 

nonoperational .  For  example, 
an  aircraft  may  have  many 
backup  systems  which  are  not 
in  use.  These  systems  are 
exposed  to  both  airborne  and 
ground  conditions.  Because 
the  airborne  environment  is 
considered  the  harshest  of 
the  two  environments,  it  is 
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o  Application  Environment  (Cont'd): 


Appl ication 
Ground,  Benign 

Ground,  Missile  Silo 
Ground,  Fixed 


the  one  illustrated  in  the 
data  tables.  The  following 
table  lists  all  26 
application  environments  as 
per  MIL- HOB K- 2 1 7  with  a  brief 
description  of  each  one.  It 
is  highly  likely  that 
combinations  of  these 
categories  could  better 
describe  storage  and  non- 
operational  conditions  but 
because  of  the  ways  in  which 
data  have  been  reported  and 
collected  and  the  ways  in 
which  reliability  predictions 
are  performed  and  applied  it 
made  sense  to  conform  to  the 
standard  definitions. 


Data  Base 

Designation  Description 

Gb  Nonmobile,  laboratory  environ¬ 

ment,  readily  accessible  to 
maintenance;  includes  labora¬ 
tory  instruments  and  test 
equipment,  medical  electronic 
equipment,  business  and  sci¬ 
entific  computer  complexes. 

Gms  Missiles  and  support  equipment 

in  ground  silos. 

Gp  Conditions  less  than  ideal  such 

as  installation  in  permanent 
racks  with  adequate  cooling  air 
and  possible  installation  in 
unheated  buildings;  includes 
permanent  installation  of  air 
traffic  control ,  radar  and 
communications  facilities. 
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App 1 i cat  ion 


Data  Base 
Designation 


Description 


Ground,  Mobile 

gm 

Equipment  installed  on  wheeled 
or  tracked  vehicles;  includes 
tactical  missile  ground  support 
equipment,  mobile  communication 
equipment,  and  tactical  fire 
direction  systems. 

Space,  Flight 

SF 

Earth  orbital.  Approaches  be¬ 
nign  ground  conditions. 
Vehicle  neither  under  powered 
flight  nor  in  atmospheric 
reentry;  includes  satellites 
and  shuttles. 

Manpack 

Mp 

Portable  electronic  equipment 
being  manually  transported 
while  in  operation;  includes 
portable  field  communications 
equipment  and  laser  designa¬ 
tions  and  range  finders. 

Naval,  Sheltered 

Ns 

Sheltered  or  below  deck  con¬ 
ditions,  protected  from 
weather;  includes  surface  ships 
communication,  computer,  and 
sonar  equipment. 

Naval,  Unsheltered 

Ny 

Nonprotected  surface  shipborne 
equipment  exposed  to  weather 
conditions;  includes  most 
mounted  equipments  and  mis¬ 
sile/projectile  fire  control 
equipment. 

Naval,  Undersea, 

Unshel  tered 

NUU 

Equipment  immersed  in  salt 
water;  includes  sonar  sensors 
and  special  purpose  anti¬ 
submarine  warfare  equipment. 

Naval,  Submarine 

nsb 

Equipment  installed  in  sub¬ 
marines;  includes  navigation 
and  launch  control  systems. 
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Naval,  Hydrofoil 

nh 

Equipment  installed  in  a 

hydrofoil  vessel. 

Airborne,  Inhabited, 

Cargo 

AIC 

Typical  conditions  in  cargo 
compartments  occupied  by 
aircrew  without  environment 
extremes  of  pressure,  tempera¬ 
ture,  shock  and  vibration  and 
installed  on  long  mission  cargo 
aircraft. 

Airborne,  Inhabited, 
Trainer 

Au 

Same  as  A  j  c  but  installed  on 
high  performance  aircraft  as 
trainer  aircraft. 

Airborne,  Inhabited, 
Bomber 

aib 

Typical  conditions  in  bomber 
compartments  occupied  by 
aircrew  without  environment 
extremes  of  pressure,  tempera¬ 
ture,  shock  and  vibration  and 
installed  on  long  mission 
bomber  aircraft. 

Airborne,  Inhabited, 
Attack 

aia 

Same  as  Ajg  but  installed  on 
high  performance  aircraft  such 
as  used  for  ground  support. 

Airborne,  Inhabited, 
Fighter 

Al  F 

Same  as  Aic  but  installed  on 
performance  aircraft  such  as 
fighters  and  intercepters. 

Airborne,  Uninhabited, 
Cargo 

AUC 

Bomb  bay,  equipment  bay,  tail 
where  extreme  pressure. 

vibration  and  temperature  cycl¬ 
ing  may  be  aggravated  by 
contamination  from  oil, 
hydraulic  fluid  and  engine 
exhaust.  Installed  on  long 
mission  transport  aircraft. 


App 1 ication 

Airborne,  Uninhabited, 
T  rai ner 

Airborne,  Uninhabited, 
Bomber 


Airborne,  Uninhabited, 
Attack 


Airborne,  Uninhabited, 
Fighter 

Airborne,  Rotary,  Wing 


Missile,  Launch 


Cannon,  Launch 


Undersea,  Launch 


Data  Base 

Designation  Description 


AUT 


aub 


aUA 


auF 


Arw 


Ml 


CL 


USL 


Same  as  Auc  but  instated  on 


high 

performance 

a i rcra  rt 

such 

used 

for  trainer 

aircraft. 

Bomb 

bay,  equipment  bay. 

ta  i  1 

or  where  extreme  pressure, 
vibration  and  temperature 
cycling  may  be  aggravated  by 
contamination  from  oil, 
hydraulic  fluid  and  engine 
exhaust.  Installed  on  long 
mission  bomber  aircraft. 


Same  as  Aye  but  installed  on 
high  performance  aircraft  such 
as  used  for  ground  support. 


Same  as  Ayy  but  installed  on 
high  performance  aircraft  such 
as  fighters  and  intercepted. 

Equipment  installed  on 
helicopters,  includes  laser 
designators  and  fire  control 
systems. 


Severe  conditions  related  to 
missile  launch  (air  and 
ground),  and  space  vehicle 
boost  into  orbit,  vehicle  re¬ 
entry  and  landing  by  parachute. 
Conditions  may  also  apply  to 
rocket  propulsion  powered 
fl  ight. 


Extremely  severe  conditions 
related  to  cannon  launching  of 
155  mm  and  5  inch  guided 
projectiles.  Conditions  apply 
from  launch  to  target  impact. 


Conditions  related  to  undersea 
torpedo  mission  and  missile 
launch. 
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Appl ication 

Data  Base 

Designation 

Description 

Missile,  Free  FI ight 

Mff 

Missiles  in  non-powered  free 
flight. 

Ai rbreath  ing , 

Missile,  Flight 

mfa 

Conditions  related  to  powered 
flight  of  air  breath¬ 
ing  missile;  includes  cru¬ 
ise  missiles. 

Nonoperational  Component 
Reliability  Summary  Section 
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Nonoperat ionat  Component 
Reliability  Sumiary 
Section 


I*************************  ***********************************  **************  ************  *********  ************ 


Component  Component  Field  Cumulative  Number  MTBF 

Classification  Description  Failure  Rate  Part  Hours  Failed 

*************************  ***********************************  **************  ************  *********  ************ 


**  ACCELEROMETER 

ACCELEROMETER 

ANGULAR 

<< 

0.1767657 

5.182 

0 

5657206 

ACCELEROMETER 

GENERAL 

0.4191471 

329.240 

138 

2385797 

ACCELEROMETER 

LINEAR 

<< 

0.3241331 

2.826 

0 

3085152 

ACCELEROMETER 

PENDULUM 

1.9233852 

6.239 

12 

519917 

**  ACCUMULATOR 

ACCUMULATOR 

HYDRAULIC 

0.2056321 

179.933 

37 

4863054 

**  ACTUATOR 

ACTUATOR 

EXPLOSIVE 

0.0627716 

207.100 

13 

15930771 

ACTUATOR 

LINEAR 

0.3544069 

36.681 

13 

2821615 

ACTUATOR 

LINEAR,  PNEUMATIC 

0.2461084 

32.506 

8 

4063250 

**  BATTERY 

BATTERY 

GENERAL 

0.0049377 

405.049 

2 

202523442 

BATTERY 

LITHIUM 

<< 

12.2750000 

N/R 

0 

81466 

BATTERY 

MERCURY 

1.4984079 

5.339 

8 

667375 

BATTERY 

RECHARGEABLE 

0.0163808 

732.564 

12 

61047080 

**  BEARING 

BEARING 

BALL 

0.0099663 

903.040 

9 

100338140 

**  BELLOWS 

BELLOWS 

DIAPHRAGM  BURST 

<< 

1.3836858 

0.662 

0 

722707 

BELLOWS 

EXPLOSIVE 

< 

0.0139634 

65.600 

0 

71615796 

8ELLOWS 

GENERAL 

<< 

0.0677515 

13.520 

0 

14759821 
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Nonoperational  Component 
Reliability  Summary 
Section 


************************* 

Component 

C l  assi f i cat i on 

************************* 

*********************************** 

Component 

Description 

*********************************** 

************** 

Field 

Fai lure  Rate 

************** 

************ 

Cumulat i ve 

Part  Hours 

************ 

********* 

Number 

Failed 

********* 

************ 

MTRF 

************ 

**  CAPACITORS 

CAPACITORS 

CC 

<  0.0003244 

2823.481 

0 

3082614057 

CAPACITORS 

CCR 

0.0191644 

208.720 

4 

52180084 

CAPACITORS 

CFR 

0.0121418 

82.360 

1 

82360111 

CAPACITORS 

CHR 

0.0041366 

241.742 

1 

241744428 

CAPACITORS 

CK 

0.0007670 

3911.570 

3 

1303780965 

CAPACITORS 

CKR 

0.0007238 

11052.966 

8 

1381597126 

CAPACITORS 

CL 

0.0051241 

1756.413 

9 

195156223 

CAPACITORS 

CLR 

0.0108610 

184.145 

2 

92072553 

CAPACITORS 

CM 

<  0.0003633 

2521.156 

0 

2752546105 

CAPACITORS 

CMR 

0.0010520 

1901.110 

2 

950570342 

CAPACITORS 

CP 

0.0046005 

652.096 

3 

217367677 

CAPACITORS 

CPV 

0.0023158 

1295.449 

3 

431816219 

CAPACITORS 

CQ 

<  0.0013952 

656.559 

0 

716743119 

CAPACITORS 

CQR 

0.0158549 

63.072 

1 

63071984 

CAPACI  i'ORS 

CSR 

0.0004794 

14601 .881 

7 

2085940759 

CA" AC  I  TORS 

CT 

0.0394633 

50.680 

2 

25339999 

CAPACITORS 

CU 

«  0.5183928 

1.767 

0 

1929039 

CAPACITORS 

CV 

«  0.1086209 

8.433 

0 

9206331 

CAPACITORS 

CY 

«  0.1832000 

5.000 

0 

5458515 

CAPACITORS 

CTR 

<  0.0006147 

1490. 145 

0 

1626809826 

CAPACITORS 

cz 

<<  0.4580000 

2.000 

0 

2183406 
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Nonope rational  Component 
Reliability  Summary 
Section 


*************************  ***********************************  **************  ************  *********  ************ 


Component  Component  Field  Cumulative  Number  MTBF 

Classification  Description  Failure  Rate  Part  Hours  Failed 

*************************  ***********************************  **************  ************  *********  ************ 


CAPACITORS 

PC 

< 

0.0054178 

169.073 

0 

184576765 

**  CIRCUIT  BOARD 

CIRCUIT  BOARD 

PLATED  THROUGH  HOLES 

< 

0.0001119 

8183.538 

0 

8936550492 

CIRCUIT  BOARD 

SINGLE  SIDED 

0.8264463 

1.210 

1 

1210000 

**  CIRCUIT  BREAKERS 

CIRCUIT  BREAKERS 

GENERAL 

« 

0.2900000 

N/R 

0 

3448276 

CIRCUIT  BREAKERS 

THERMAL 

0.0558316 

17.911 

1 

17911004 

**  COMPRESSOR 

COMPRESSOR 

GENERAL 

<< 

3.7540984 

0.244 

0 

266376 

**  CONNECTIONS 

CONNECTIONS 

SOLDER,  GENERAL 

< 

0.0001501 

6101.826 

0 

6662225183 

CONNECTIONS 

SOLDER,  HAND  LAP 

0.0001901 

52594.180 

10 

5260389269 

**  CONNECTOR  PINS 

CONNECTOR  PINS 

GENERAL 

< 

0.0003273 

2798.310 

0 

3055300947 

**  CONNECTORS 

CONNECTORS 

CYLINDRICAL 

< 

0.0132269 

69.253 

0 

75603505 

CONNECTORS 

GENERAL 

<< 

3.5095785 

0.261 

0 

284935 

CONNECTORS 

PIN 

< 

0.0003273 

2798.310 

0 

3055300947 

CONNECTORS 

PRINTED  WIRING  BOARD 

<< 

0.0647808 

14.140 

0 

15436673 

**  DIOOES 

DIODES 

GROUP  IV 

0.0000798 

25061.000 

2 

12531328321 

DIOOES 

GROUP  IV,  SI,  GENERAL 

0.0004649 

243059.482 

113 

2151000215 

53 


Nonoperational  Component 
Reliability  Seminary 
Sect i on 


************************* 

*********************************** 

************** 

************ 

********* 

************ 

Component 

Component 

Field 

Cumulative 

Number 

MTBF 

Classi f i cat i on 

************************* 

Description 

*********************************** 

Fai lure  Rate 

************** 

Part  Hours 

************ 

Fai led 

********* 

************ 

DIOOES 

GROUP  V,  2ENER  &  AVALANCHE 

0.0003912 

33230.903 

13 

2556237219 

DIODES 

GROUP  VI,  THYRISTORS 

0.0262522 

685.657 

18 

38092046 

DIOOES 

GROUP  VII,  MICROWAVE  DETECTOR 

<  0.0053836 

170.147 

0 

185749313 

DIODES 

GROUP  VIII,  STEP  RECOVERY 

«  0.0538349 

17.015 

0 

18575311 

DIODES 

GROUP  VIII,  TUNNEL 

«  0.4580000 

2.000 

0 

2183406 

d icons 

GROUP  VIII,  VARACTOR 

0.1051801 

19.015 

2 

9507502 

**  DUMMY  LOADS 

DUMMY  LOADS 

N/R 

«  0.0110000 

N/R 

0 

90909091 

**  ELECTRIC  MOTORS 

ELECTRIC  MOTORS 

AC 

«  0.0450000 

N/R 

0 

22222222 

ELECTRIC  MOTORS 

DC 

«  0.0450000 

N/R 

0 

22222222 

ELECTRIC  MOTORS 

FULL  H.P. 

0.4990020 

2.004 

1 

2004000 

ELECTRIC  MOTORS 

SENSOR 

0.5452563 

18.340 

10 

1834000 

ELECTRIC  MOTORS 

SOLENOID 

«  2.3792208 

0.385 

0 

420306 

ELECTRIC  MOTORS 

TORQUE 

«  0.2202982 

4.158 

0 

4539302 

**  ENGINE 

ENGINE 

DIESEL 

0.8983573 

7.792 

7 

1113143 

**  FAN 

FAN 

AXIAL 

«  0.1355030 

6.760 

0 

7379910 

FAN 

CENTRIFUGAL 

«  1.6745887 

0.547 

0 

597162 

FAN 

GENERAL 

«  0.4163636 

2.200 

0 

2401747 
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Nonoperational  Component 
Rel iabi l i ty  Summary 
Section 


*************************  ***********************************  ★★***★★***★***  ************  *********  ************ 


Component 

Classi f i cat i on 

************************* 

Component 

Description 

*********************************** 

Field 

Fai lure  Rate 

************ A* 

Cumulative 

Part  Hours 

************ 

Number 

Fai led 

********* 

MTBF 

************ 

**  FIBER  OPTIC  CABLES 

FIBER  OPTIC  CABLES 

SINGLE  (PER  FIBER  KM) 

«  0.0140000 

N/R 

0 

71428571 

**  FILTER 

FILTER 

FLUID 

«  0.0341028 

26.860 

0 

29323105 

**  FITTINGS,  HYDRAULIC 
FITTINGS,  HYDRAULIC 

QUICK  DISCONNECT 

0.4611483 

8.674 

4 

2168500 

**  FUSES 

FUSES 

GENERAL 

«  0.0014000 

N/R 

0 

714285714 

**  GASKETS 

GASKETS 

GENERAL 

<  0.0112919 

81.120 

0 

88559056 

**  GENERATOR 

GENERATOR 

AC 

1.2234457 

8.991 

11 

817364 

GENERATOR 

GENERAL 

«  1.0663562 

0.859 

0 

937773 

GENERATOR 

HOT  GAS 

«  0.7809037 

1.173 

0 

1280568 

GENERATOR 

TURBINE 

38.4615385 

0.078 

3 

26000 

**  GYROSCOPE 

GYROSCOPE 

GENERAL 

0.2471042 

518.000 

128 

4046876 

GYROSCOPE 

RATE  INTEGRATING 

0.4086111 

178.654 

73 

2447315 

**  HEATER 

HEATER 

ELECTRIC,  GENERAL 

«  0.2681499 

3.416 

0 

3729257 

**  HOSE 

HOSE 

HYDRAULIC 

«  2.7757576 

0.330 

0 

360262 
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Component  Component  Field  Cumulative  Number  MTBF 

Classification  Description  Failure  Rate  Part  Hours  Failed 

•K  ************************  ***********************************  **************  ************  *********  ************ 


HOSE 

HYDRAULIC,  FLEXIBLE 

1 .7460713 

4.009 

7 

572714 

■*  HYBRID 

HYBRID 

MODULE 

0.0417297 

49820.638 

2079 

23963748 

'*  IGNITERS 

IGNITERS 

ELECTRIC 

0.0193611 

516.500 

10 

51649958 

IGNITERS 

EXPLOSIVE  BOLTS 

<< 

0.0561963 

16.300 

0 

17794766 

IGNITERS 

EXPLOSIVE  MOTOR 

<< 

0.0383264 

23.900 

0 

26091676 

IGNITERS 

EXPLOSIVE  SUITCH 

0.0048193 

415.000 

2 

207499014 

IGNITERS 

EXPLOSIVE,  GENERAL 

<< 

0.3259786 

2.810 

0 

3067686 

IGNITERS 

GAS  GENERATOR 

<< 

0.0275133 

33.293 

0 

36346058 

IGNITERS 

PYROGEN 

« 

0.0366444 

24.997 

0 

27289299 

IGNITERS 

PYROTEC 

0.3035362 

13.178 

4 

3294500 

IGNITERS 

ROCKET,  JET  MOTOR 

0.1034501 

38.666 

4 

9666496 

IGNITERS 

SOLID  PROPELLENT 

<< 

0.5344224 

1.714 

0 

1871179 

IGNITERS 

SQUIB  EXPLOSIVE 

<< 

0.5328679 

1.719 

0 

1876638 

*  INDUCTORS 

INDUCTORS 

COILS,  FIXED  RF 

0.0014304 

1398.217 

2 

699105145 

INDUCTORS 

COILS,  GENERAL 

0.0031706 

1892.406 

6 

315397717 

INDUCTORS 

INDUCTORS,  NOT  REPORTED 

0.0000839 

166828.963 

14 

11918951132 

INDUCTORS 

TRANSFORMERS,  AUDIO,  MIL-T-27 

<< 

0.0358920 

25.521 

0 

27861362 

INDUCTORS 

TRANSFORMERS,  DIS,  MIL-T- 55631 

<< 

0.0538349 

17.015 

0 

18575311 

INDUCTORS 

TRANSFORMERS,  GENERAL 

0.0068999 

4058.015 

28 

144929637 
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************************* 

*********************************** 

************** 

************ 

********* 

************ 

Component 

Component 

F  ield 

Cumu l a  t i ve 

Number 

MTBF 

C lassi f i cat i on 

************************* 

Description 

*********************************** 

Fai lure  Rate 

************** 

Part  Hours 

************ 

Failed 

********* 

************ 

INDUCTORS 

TRANSFORMERS,  POWER,  MIL-T-27 

0.0304484 

65.685 

2 

32842448 

INDUCTORS 

TRANSFORMERS,  RF,  MI L - T - 55631 

<  0.0033926 

270.000 

0 

294759182 

**  LAMPS 

LAMPS 

INCANDESCENT 

«  0.1100000 

N/R 

0 

9090909 

LAMPS 

NEON 

«  0.0290000 

N/R 

0 

34482759 

**  MAGNETIC  CORES 

MAGNETIC  CORES 

N/R 

<  0.0000256 

35799.142 

0 

39062500000 

**  MANIFOLD 

MANIFOLD 

GENERAL 

0.6129329 

3.263 

2 

1631500 

**  MECHANICAL  DEVICE 

MECHANICAL  DEVICE 

POWER  TRANSMITTER 

0.1119946 

8.929 

1 

8929002 

MECHANICAL  DEVICE 

SPRING 

«  5.5515152 

0.165 

0 

180131 

**  MEMORY  DISK 

MEMORY  DISK 

N/R 

0.1479290 

6.760 

1 

6760000 

**  METERS 

METERS 

AMMETER 

1.8266694 

4.927 

9 

547444 

METERS 

ELAPSED  TIME 

5.0341604 

2.781 

14 

198643 

METERS 

GENERAL 

c<  1.4000000 

N/R 

0 

714286 

METERS 

VOLTMETER 

3.5252644 

1.702 

6 

283667 

METERS 

WATTMETER 

1.6963528 

2.358 

4 

589500 

**  MICROCIRCUITS 

MICROCIRCUITS 

DIGITAL,  LSTTL 

0.0058166 

687.684 

4 

171921741 
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A******************'*-***** 

Component 

C l ass i f i cat i on 

************************* 

*********************************** 

Component 

Description 

*********************************** 

************** 

Field 

Fai lure  Rate 

************** 

************ 

Cumulative 

Part  Hours 

************ 

********* 

Number 

Fai led 

********* 

************ 

MTBF 

************ 

MICROCIRCUITS 

DIGITAL,  STTL 

<  0.0004385 

2089.006 

0 

2280501710 

MICROCIRCUITS 

DIGITAL,  TTL 

0.0021811 

7335.736 

16 

458484251 

MICROCIRCUITS 

LINEAR,  SIP  JNCT 

0.0118619 

2444.807 

29 

84303526 

MICROCIRCUITS 

LINEAR,  CMOS 

0.0256904 

38.925 

1 

38925046 

MICROCIRCUITS 

MEMORY,  PROM,  STTL 

0.0081128 

493.050 

4 

123262006 

MICROCIRCUITS 

MEMORY,  SRAM,  STTL 

<  0.0117661 

77.851 

0 

84989929 

MICROCIRCUITS 

MEMORY,  SRAM,  TTL 

<  0.0039221 

233.550 

0 

254965452 

MICROCIRCUITS 

MEMORY,  UVEPROM,  NMOS 

<  0.0044123 

207.600 

0 

226639168 

**  MICROUAVE  ELEMENTS 

MICROWAVE  ELEMENTS 

ATTENUATORS  AND  FIXED 

«  0.0000001 

N/R 

0 

. 100000E+14 

MICROUAVE  ELEMENTS 

VARIABLE 

«  0.0140000 

N/R 

0 

71428571 

**  MICROWAVE  FERRITE  OEVICE 

MICROWAVE  FERRITE  DEVICE  N/R 

«  0.0430000 

N/R 

0 

23255814 

**  MOTOR  GENERATOR  SET 

MOTOR  GENERATOR  SET 

DIESEL 

9.5435685 

2.410 

23 

104783 

MOTOR  GENERATOR  SET 

GASOLINE 

2.7027027 

0.740 

2 

370000 

MOTOR  GENERATOR  SET 

GENERAL 

56.1122244 

0.499 

28 

17821 

**  PUMP 

PUMP 

CENTRIFUGAL 

0.2000000 

160.000 

32 

5000000 

PUMP 

FIXED  DISPLACEMENT 

0.2500000 

540.000 

135 

4000000 

PUMP 

FUEL 

«  0.0378356 

24.210 

0 

26430135 

PUMP 

HYDRAULIC 

0.1266384 

142.137 

18 

7896499 
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*************************  ***********************************  **************  ************  *********  ************ 

Component  Component  Field  Cumulative  Number  MTBF 

Classification  Description  Failure  Rate  Part  Hours  Failed 

*************************  ***********************************  **************  ************  *********  ************ 


PUMP 

PISTON 

0.5814815 

270.000 

157 

1719745 

PUMP 

VANE 

0.2761905 

210.000 

58 

3620689 

PUMP 

VARIABLE  DISPLACEMENT 

0.2000000 

100.000 

20 

5000000 

**  QUARTZ  CRYSTALS 

QUARTZ  CRYSTALS 

GENERAL 

<< 

0.0390000 

N/R 

0 

25641026 

**  REGULATOR 

REGULATOR 

PRESSURE 

<< 

0.9060336 

1  .011 

0 

1103712 

REGULATOR 

TEMPERATURE 

<< 

0. If '3248 

5.024 

0 

5484717 

**  RELAYS 

RELAYS 

CRYSTAL  CAN 

<< 

0.0210725 

43.469 

0 

4745521' 

RELAYS 

DRY  CIRCUIT 

<< 

C. 0254113 

36.047 

0 

39352571 

RELAYS 

GENERAL  PURPOSE 

0.0249790 

1601 .340 

40 

40033628 

RELAYS 

LATCHING 

0.0336796 

59.383 

2 

29691564 

RELAYS 

THERMAL 

<< 

2.0000000 

0.458 

0 

500000 

RELAYS 

TIME  DELAY 

< 

0.0142546 

64 . 260 

0 

70152793 

**  RESISTORS 

RESISTORS 

RB 

< 

0.0032954 

277.966 

0 

303453299 

RESISTORS 

RBR 

< 

0.0035590 

257.374 

0 

280977803 

RESISTORS 

RC 

0.0002214 

4517.159 

1 

451671 183A 

RESISTORS 

RCR 

< 

0.0003079 

2974.630 

0 

3247807730 

RESISTORS 

RJ 

0.0076282 

131.092 

1 

131092525 

RESISTORS 

RLR 

< 

0.0001129 

8110.975 

0 

8857395926 
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************************* 

*********************************** 

★★★ft********** 

************ 

********* 

************ 

Component 

Component 

Field 

Cumulative 

Number 

MTBF 

C lassi f i cat i on 

************************* 

Description 

*********************************** 

Fa i lure  Rate 

************** 

Part  Hours 

************ 

Failed 

********* 

************ 

RESISTORS 

RN 

<  0.0000703 

13024.610 

0 

14224751067 

RESISTORS 

RNC 

0.0076645 

2348.500 

18 

130471655 

RESISTORS 

RNR 

<  0.0000737 

12427.769 

0 

13568521031 

RESISTORS 

RR 

<  0.0076908 

119.103 

0 

130025485 

RESISTORS 

RTR 

0.0045335 

220.580 

1 

220580126 

RESISTORS 

RU 

«  0.0248913 

36.800 

0 

40174680 

RESISTORS 

RWR 

0.0016242 

1847.014 

3 

615687723 

**  SAFE  AND  ARM  OEVICE 

SAFE  AND  ARM  DEVICE 

N/R 

0.4818890 

74.706 

36 

2075167 

**  SEALS 

SEALS 

GENERAL 

«  0.0225838 

40.560 

0 

44279528 

SEALS 

O-RING 

«  0.0782973 

11.699 

0 

12771832 

SEALS 

PACKING 

<  0.0015756 

581.360 

0 

634678853 

SEALS 

STATIC  SEAL 

<  0.0091600 

100.000 

0 

109170306 

**  SENSORS 

SENSORS 

GENERAL 

0.5452563 

18.340 

10 

1834000 

**  SLIP  RING  ASSEMBLY 

SLIP  RING  ASSEMBLY 

GENERAL 

«  0.1101491 

8.316 

0 

9078603 

**  SOLENOID 

SOLENOID 

GENERAL 

<<  0.2996402 

3.057 

0 

3337336 

**  SPARK  GAP 

SPARK  GAP 

SURGE  PROTECTION 

0.0117938 

84.790 

1 

84790314 
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component 

Ctassi f i cat  ion 

************************* 

Component 

Description 

*********************************** 

Field 

Fa i lure  Rate 

************** 

Cumulative 

Part  Hours 

************ 

Number 

Fai led 

********* 

MTBF 

************ 

**  SWITCHES 

SWITCHES 

GENERAL 

0.1920895 

822.533 

158 

5205907 

SWITCHES 

INERTIAL 

0.0656455 

137.100 

9 

15233337 

SWITCHES 

PRESSURE 

0.0828157 

48.300 

4 

12075005 

SWITCHES 

PUSHBUTTON 

0.0548817 

18.221 

1 

18221010 

SWITCHES 

REED 

«  0.9502075 

0.964 

0 

1052402 

SWITCHES 

ROTARY 

0.2732240 

7.320 

2 

3660001 

SWITCHES 

SENSITIVE 

«  0.0880938 

10.398 

0 

11351537 

SWITCHES 

STEPPING 

0.4000000 

5.000 

2 

2500000 

SWITCHES 

THERMOSTAT 

«  0.1701970 

5.382 

0 

5875544 

SWITCHES 

TOGGLE 

0.0718545 

180.921 

13 

13917013 

**  SYNCHROS 

SYNCHROS 

RESOLVER 

0.1346076 

14.858 

2 

7429001 

**  TANK 

TANK 

STORAGE 

0.2374733 

4.211 

1 

4211000 

**  TERMINATIONS 

TERMINATIONS 

FILM  LOADS 

«  0.0100000 

N/R 

0 

100000000 

**  TRANSDUCERS 

TRANSDUCERS 

PRESSURE 

1.9980020 

2.002 

4 

500500 

**  TRANSISTORS 

TRANSISTORS 

GROUP  I,  GE,  NPN 

«  0.0436190 

21.000 

0 

22925789 

TRANSISTORS 

GROUP  I,  GE,  PNP 

<  0.0041074 

223.010 

0 

243463018 
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Component 

Component 

Field 

Cumulative 

Number 

MTBF 

C  l  assi f i cat  i  on 

************************* 

Descr i pt ion 

*********************************** 

Fai lure  Rate 

************** 

Part  Hours 

************ 

Failed 

************ 

TRANSISTORS 

GROUP  I  ,  SI  ,  NPN 

0.0005560 

845^5.678 

47 

1798561151 

TRANSISTORS 

GROUP  I,  SI,  PNP 

0.0002445 

69528.884 

17 

4089979550 

TRANSISTORS 

GROUP  II 

0.0011475 

2614.340 

3 

871459695 

TRANSISTORS 

GROUP  II,  SI,  FET 

0.0023057 

3469.721 

8 

433707768 

TRANSISTORS 

GROUP  III,  UNIJNCT 

<  0.0006148 

1489.800 

0 

1626545213 

TRANSISTORS 

GROUP  IX,  MICROUAVE 

0.0587751 

17.014 

1 

17014008 

'*  TUBES 

TUBES 

KLYSTRON 

2.5512916 

56.442 

144 

391958 

TUBES 

MAGNETRON 

1.0406425 

156.634 

163 

960945 

TUBES 

PULSED  GRIDDED 

4.3688204 

8.698 

38 

228895 

TUBES 

RECEIVER,  N/R 

<  0.0079239 

115.6:0 

0 

126200482 

TUBES 

RECEIVER,  PENTODE 

0.0270234 

370.050 

10 

37004966 

TUBES 

RECEIVER,  TRIODE 

0.0023048 

433.870 

1 

433877126 

TUBES 

TRANSMITTING,  N/R 

6.5989848 

1.970 

13 

151538 

TUBES 

TRAVELING  WAVE 

2.3288309 

4.294 

10 

429400 

TUBES 

TWYSTRON 

4.8721072 

1.642 

8 

205250 

TUBES 

VACUUM  TUBE 

9.8107919 

1.427 

14 

101929 

TUBES 

VIDICON 

0.1457018 

20.590 

3 

6863333 

'*  TURBINE 

TURBINE 

GAS 

37.9746835 

0.079 

3 

26333 

TURBINE 

GENERAL 

«  0.2489130 

3.680 

0 

4017468 

62 


Nonoperational  Component 
Reliability  Summary 
Sect i on 


Component 

Class i f i cat i on 

*********  **************** 

Component 

Descri pt ion 

***************»******************* 

Field 

Fai lure  Rate 

************** 

Curnul at  i  ve 

Par;  Hours 

************ 

N  umbe  r 

F  a  i  l  c  ! 

********* 

MTBF 

************ 

**  VALVE,  HYDRAULIC 

VALVE,  HYDRAULIC 

BALL 

«  0.1871680 

4.894 

0 

5342794 

VALVE,  HYDRAULIC 

CHECK 

0.0572541 

52.398 

3 

17465998 

VALVE,  HYDRAULIC 

FUEL 

«  0.1268698 

7.220 

0 

7882096 

VALVE,  HYDRAULIC 

GENERAL 

0.0017484 

571 .949 

1 

571951499 

VALVE,  HYDRAULIC 

RELIEF 

0.3145643 

3.179 

1 

3179000 

VALVE,  HYDRAULIC 

SERVO 

0.1826713 

87.589 

16 

5474314 

VALVE,  HYDRAULIC 

SOLENOID 

0.0086701 

807.376 

7 

115338923 

**  VALVE,  PNEUMATIC 

VALVE,  PNEUMATIC 

CHECK 

«  0.1106280 

8.280 

0 

9039303 

VALVE,  PNEUMATIC 

PNEUMATIC  ACT ' VATED 

0.0189007 

52.908 

1 

52908093 

VALVE,  PNEUMATIC 

RELIEF 

«  1.3836858 

0.662 

0 

722707 

**  VIBRATORS 

VIBRATORS 

N/R 

«  3.3000000 

N/R 

0 

303030 
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Resistor  Data  File  Description: 

Field  experience  data  for  various  composition,  film,  network, 
wirewound  and  variable  resistors  are  presented  in  the  following  section. 
Data  in  the  resistor  storage  field  experience  detail  data  section  have 
been  sorted  according  to  resistor  classification,  resistor  type,  quality 
level,  application  environment  and  part  number.  The  data  are  in  sub 
groupings  by  resistor  classification  and  type.  Each  resistor  data 
record  consists  of  the  following  characteristic  data  fields: 

o  Resistor  Classification:  General  des^  iption  of  the 

resi stor .  Classes  included  in 
this  study  are  fixed 
composition,  fixed  film,  fixed 
networks,  fixed  wirewound, 
thermistor,  variable  non- 
wirewound  and  variable  wire- 
wound. 

o  Resistor  Type:  Two  or  three  digit  code  used  to 

further  breakdown  the  resistor 
classifications  (e.g.,  RCR). 
Table  R-l  describes  the  resistor 
type  codes. 

o  Quality:  Codes  used  to  indicate  the  level 

of  quality  control  to  which  a 
device  has  been  subjected. 
These  codes  are  typically  based 
on  the  level  of  screening  and 
testing  that  the  component 
received  before  being  installed 
into  a  system.  Quality  levels 
are  defined  in  the  appropriate 
military  specifications.  Table 
R-2  depicts  the  various  resistor 
qual i ty  1  evel  s. 
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TABLE  R-l  : 

RESISTOR  CLASSIFICATIONS  AND  RESISTOR  TYPES 


Specification 

7ype 

'  Composition,  Fixed 

,  MI L- R-l 1 

Resistors,  Fixed,  Composition  (Insulated) 

RC 

MIL- R- 39008 

i 

Resistors,  Fixed,  Composition  (Insulated)  Established  Reliability 

RCR 

!  Film,  Fixed 

MIL- R-l 05 09 

Resistors,  Fixed,  Film  (High  Stability) 

RN 

MIL-R-11804 

Resistors,  Fixed,  Film  (Power  Type) 

RD 

MIL- R-22684 

Resistors,  Fixed,  Film,  Insulated 

RL 

;  MIL-R- 39017 

Resistors,  Fixed,  Film,  Insulated,  Established  Reliability 

RLR 

M IL-R-55 182 

Resistors,  Fixed,  Film,  Established  Reliability 

RN(R,  C  or  N) 

Network,  Film,  Fixed 

;  MIL-R-83401 

Resistor  Network,  Fixed,  Film 

R2 

l  Wirewound,  Fixed 

!  MIL-R- 26 

Resistors,  Fixed,  Wirewound  (Power  Type) 

RW 

MIL-R-93 

Resistors,  Fixed,  Wirewound  (Accurate) 

RB 

MIL- R- 18546 

Resistors,  Fixed,  Wirewound  (Power  Type,  Chassis  Mounted) 

RE 

!  MIl-R-19005 

Resistors,  Fixed,  Wirewound  (Accurate),  Established  Reliability 

RBR 

I  MIL-R- 39007 

Resistors,  Fixed,  Wirewound  (Power  Type)  Established  Reliability 

RWR 

MIL-R- 39009 

Resistors,  Fixed,  Wirewound  (Power  Type  Chassis  Mounted) 

RER 

Established  Reliability 

' 

Thermistor 

MIL-T-23648 

Thermistor  (Thermally  Sensitive  Resistor)  Insulated 

RTH 

Non-wirewound,  Variable 

MIL-R-94 

Resistors,  Variable,  Composition 

RV 

MIL-R-22097 

Resistors,  Variable,  Non-wirewound  (Lead  Screw  Actuated) 

RJ 

MIL-R-23285 

Resistors,  Variable,  Film 

RVC 

MIL-R-39023 

Resistors,  Variable,  Non-wirewound,  Precision 

RQ 

MIL-R- 39035 

Resistors,  Variable,  Cermet,  or  Carbon  Film  (Lead  Screw  Actuated) 
Established  Reliability 

R  JR 

Wirewound,  Variable 

MIL- R- 19 

Resistors,  Variable,  Wirewound  (Low  Operating  Temperature) 

RA 

M I L- R- 22 

Resistors,  Variable,  Wirewound  (Power  Type) 

RP 

MIL-R-12934 

Resistors',  Variable,  Wirewound,  (Precision) 

RR 

MIL-R-27208 

Resistors,  Variable,  Wirewound,  (Lead  Screw  Actuated) 

RT 

MIL-R-39002 

Resistors,  Variable,  Wirewound,  Semi-Precision 

RK 

MIL-R- 39015 

Resistors,  Variable,  Wirewound,  (Lead  Screw  Actuated), 

Established  Reliability 

RTR 
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TABLE  R-2 : 

RESISTOR  QUALITY  LEVELS 


o  Ohms:  The  resistance  value  give  in 

ohms. 

o  Power  Watts:  Typical  rated  power  dissipa¬ 

tion  given  in  watts. 


o  Actual  Temperature:  Average  temperature  which  the 

resistor  is  exposed  to  during 
nonoperation.  The  actual 
temperature  is  given  in 
degrees  centigrade. 
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Resistor  Storage 
F ield  Experience 


Resistor 

Classification 

Resistor 

Type 

Component 

Part  Number 

Qual i ty 

Ohms 

Power 

Watts 

Actual 

T  emp 

App 

Env 

N  umbe  r 

F ielded 

Number 

Failed 

Part 

Hours 

**  FIXED  COMPOSITION, 

FIXED  COMPOSITION 

N/R 

N/R 

N/R 

MIL-SPEC 

N/R 

N/R 

25 

GF 

0 

0 

40.000 

FIXED  COMPOS' T ION 

N/R 

N/R 

MIL-SPEC 

N/R 

N/R 

25 

GF 

0 

0 

147.000 

FIXED  COMPOSITION 

N/R 

N/R 

MIL-SPEC 

N/R 

N/R 

25 

GF 

0 

0 

420.000 

FIXED  COMPOSITION 

N/R 

N/R 

MIL-SPEC 

N/R 

N/R 

25 

GF 

0 

0 

20.000 

FIXED  COMPOSITION 

N/R 

G57109 

R 

N/R 

N/R 

N/R 

GF 

345348 

0 

4204.905 

FIXED  COMPOSITION 

N/R 

G57110 

R 

N/R 

N/R 

N/R 

GF 

1749 

0 

21.296 

FIXED  COMPOSITION 

N/R 

G57111 

R 

N/R 

N/R 

N/R 

GF 

1272 

0 

15.488 

FIXED  COMPOSITION 

N/R 

G57112 

R 

N/R 

N/R 

N/R 

GF 

4770 

0 

58.079 

**  FIXED  COMPOSITION, 

FIXED  COMPOSITION 

RC 

RC 

RC07GFJ 

MIL-SPEC 

N/R 

0.500 

20 

GF 

874 

0 

12.760 

FIXED  COMPOSITION 

RC 

RC20GF100J 

MIL-SPEC 

10 

0.500 

20 

GF 

1748 

0 

25.521 

FIXED  COMPOSITION 

RC 

RC20GF101J 

MIL-SPEC 

100 

0.500 

20 

GF 

18354 

0 

267.968 

FIXED  COMPOSITION 

RC 

RC20GF102J 

MIL-SPEC 

IK 

0.500 

20 

GF 

5244 

0 

76.562 

FIXED  COMPOSITION 

RC 

RC20GF103J 

MIL -SPEC 

10K 

0.500 

20 

GF 

9614 

0 

140.364 

FIXED  COMPOSITION 

RC 

RC20GF104J 

MIL-SPEC 

100K 

0.500 

20 

GF 

6220 

1 

382.812 

FIXED  COMPOSITION 

RC 

RC20GF105J 

MIL-SPEC 

1M 

0.500 

20 

GF 

15732 

0 

229.687 

FIXED  COMPOSITION 

RC 

RC20GF1 13J 

MIL-SPEC 

1 1K 

0.500 

20 

GF 

1748 

0 

25.521 

FIXED  COMPOSITION 

RC 

RC20GF1 14J 

MIL -SPEC 

1 1 0K 

0.500 

20 

GF 

874 

0 

12.760 

FIXEO  COMPOSITION 

RC 

RC20GF 1 20J 

MIL-SPEC 

12 

0.500 

20 

GF 

1748 

0 

25.521 

FIXED  COMPOSITION 

RC 

RC20GF124J 

MIL-SPEC 

120K 

0.500 

20 

GF 

2622 

0 

38.281 

ci yen  COMPOSITION 

RC 

RC20GF 1 25 J 

MIL-SPEC 

1 ,2M 

0.500 

20 

GF 

874 

0 

12.760 

FIXED  COMPOSITION 

RC 

RC20GF131 J 

MIL -SPEC 

130 

0.500 

20 

GF 

874 

0 

12.760 

FIXED  COMPOSITION 

RC 

RC20GF132J 

MIL-SPEC 

1.3K 

0.500 

20 

GF 

874 

0 

12.760 
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Resistor  Storage 
Field  Experience 


Res i stor 

Resi stor 

Component 

Quality  Ohms 

Power 

Actua [ 

App 

Number 

Number 

Part 

C l assi f i cat i on 

Type 

Part  Number 

Watts 

Temp 

Env 

F i e l ded 

Failed 

Hours 

FIXED  COMPOSITION 

RC 

RC20GF133J 

MIL-SPEC  13K 

0.500 

20 

GF 

874 

0 

12.760 

FIXED  COMPOSITION 

RC 

RC20GF134J 

MIL-SPEC  130K 

0.500 

20 

GF 

874 

0 

12.760 

FIXED  COMPOSITION 

RC 

RC20GF151J 

MIL-SPEC  150 

0.500 

20 

GF 

1748 

0 

25.521 

FIXED  COMPOSITION 

RC 

RC20GF 1 52 J 

MIL-SPEC  1.5K 

0.500 

20 

GF 

1748 

0 

25.521 

FIXED  COMPOSITION 

RC 

RC20GF1 53J 

MIL-SPEC  15K 

0.500 

20 

GF 

874 

0 

12.760 

FIXED  COMPOSITION 

RC 

RC20GF154J 

MIL-SPEC  150K 

0.500 

20 

GF 

1748 

0 

25.521 

FIXED  COMPOSITION 

RC 

RC20GF 1 55 J 

MIL-SPEC  1.5M 

0.500 

20 

GF 

5244 

0 

76.560 

FIXED  COMPOSITION 

RC 

RC20GF 161 J 

MIL-SPEC  160 

0.500 

20 

GF 

874 

0 

12.760 

FIXED  COMPOSITION 

RC 

RC2QGF162J 

MIL-SPEC  1.6< 

0.500 

20 

GF 

874 

0 

12.760 

FIXED  COMPOSITION 

RC 

RC20GF182J 

MIL-SPEC  1.8K 

0.500 

20 

GF 

1748 

0 

25.521 

FIXED  COMPOSITION 

RC 

RC20GF 1 83 J 

MIL -SPEC  274K 

0.250 

20 

GF 

874 

0 

12.760 

FIXEO  COMPOSITION 

RC 

RC20GF184J 

MIL-SPEC  180K 

0.500 

20 

GF 

874 

0 

12.760 

FIXED  COMPOSITION 

RC 

RC20GF185J 

MIL-SPEC  1.8M 

0.500 

20 

GF 

1748 

0 

25.521 

FIXED  COMPOSITION 

RC 

RC20GF200J 

MIL-SPEC  20 

0.500 

20 

GF 

874 

0 

12.760 

FIXED  COMPOSITION 

RC 

RC20GF201J 

MIL -SPEC  200 

0.500 

20 

GF 

6992 

0 

102.083 

FIXED  COMPOSITION 

RC 

RC20GF202J 

MIL-SPEC  2K 

0.500 

20 

GF 

1748 

0 

25.521 

FIXED  COMPOSITION 

RC 

RC20GF203J 

MIL-SPEC  20K 

0.500 

20 

GF 

1748 

0 

25.521 

FIXED  COMPOSITION 

RC 

RC20GF204J 

MIL-SPEC  ZOOK 

0.500 

20 

GF 

8740 

0 

127.604 

FIXED  COMPOSITION 

RC 

RC20GF205 J 

MIL -SPEC  2M 

0.500 

20 

GF 

1748 

0 

25.521 

FIXED  COMPOSITION 

RC 

RC20GF220J 

MIL -SPEC  22 

0.500 

20 

GF 

8740 

0 

127.604 

FIXED  COMPOSITION 

RC 

RC20GF221 J 

MIL-SPEC  220 

0.500 

20 

GF 

874 

0 

12.760 

FIXED  COMPOSITION 

RC 

RC20GF223J 

MIL-SPEC  22K 

0.500 

20 

GF 

2622 

0 

38.281 

FIXED  COMPOSITION 

RC 

RC20GF224J 

MIL-SPEC  220K 

0.500 

20 

GF 

874 

0 

12.760 
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Resistor  Storage 
Field  Experience 


Res i stor 

Resistor 

Component 

Quality  Ohms 

Power 

Actual 

App 

Number 

Number 

Part 

Classi Fi cat  ion 

Type 

Part  Number 

Watts 

Temp 

Env 

F i e l ded 

F  a i led 

Hours 

FIXED  COMPOSITION 

RC 

RC20GF225J 

MIL-SPEC  2.2M 

0.500 

20 

GF 

1748 

0 

25.521 

FIXED  COMPOSITION 

RC 

RC20GF242J 

MIL-SPEC  2.4K 

0.500 

20 

GF 

2622 

0 

38.281 

FIXED  COMPOSITION 

RC 

RC20GF243J 

MIL-SPEC  24K 

0.500 

20 

GF 

6992 

0 

102.083 

FIXED  COMPOSITION 

RC 

RC20GF244J 

MIL-SPEC  240K 

0.500 

20 

GF 

2622 

0 

38.281 

FIXED  COMPOSITION 

RC 

RC20GF271 J 

MIL -SPEC  270 

0.500 

20 

GF 

1748 

0 

25.521 

FIXED  COMPOSITION 

RC 

RC20GF273J 

MIL-SPEC  27K 

0.500 

20 

GF 

874 

0 

12.760 

FIXED  COMPOSITION 

RC 

RC20GF274J 

MIL -SPEC  270K 

0.500 

?0 

GF 

874 

0 

12.760 

FIXED  COMPOSITION 

RC 

RC20GF301J 

MIL-SPEC  82K 

0.500 

20 

GF 

2622 

0 

38.281 

FIXED  COMPOSITION 

RC 

RC20GF303J 

MIL -SPEC  30K 

0.500 

20 

GF 

1748 

0 

25.521 

FIXEO  COMPOSITION 

RC 

RC20GF304J 

MIL -SPEC  300K 

0.500 

20 

GF 

1748 

0 

25.521 

FIXED  COMPOSITION 

RC 

RC20GF305J 

MIL -SPEC  3M 

0.500 

20 

GF 

4370 

0 

63.802 

FIXED  COMPOSITION 

RC 

RC20GF331J 

MIL -SPEC  330 

0.500 

20 

GF 

874 

0 

12.760 

FIXED  COMPOSITION 

RC 

RC20GF332 

MIL-SPEC  3.3K 

0.500 

20 

GF 

2622 

0 

38.281 

FIXED  COMPOSITION 

RC 

RC20GF333J 

MIL -SPEC  33K 

0.500 

20 

GF 

2622 

0 

38.281 

FIXED  COMPOSITION 

RC 

RC20GF335J 

MIL-SPEC  3.3M 

0.500 

20 

GF 

1748 

0 

25.521 

FIXED  COMPOSITION 

RC 

RC20GF360J 

MIL-SPEC  36 

0.500 

20 

GF 

874 

0 

12.760 

FIXED  COMPOSITION 

RC 

RC20GF362J 

MIL- SPEC  N/R 

0.500 

20 

GF 

874 

0 

12.760 

FIXED  COMPOSITION 

RC 

RC20GF364J 

MIL-SPEC  N/R 

0.500 

20 

GF 

874 

0 

12.760 

FIXED  COMPOSITION 

RC 

RC20GF391J 

MIL -SPEC  390 

0.500 

20 

GF 

874 

0 

12.760 

FIXED  COMPOSITION 

RC 

RC20GF393J 

MIL -SPEC  39 K 

0.500 

20 

GF 

2622 

0 

38.281 

FIXED  COMPOSITION 

RC 

RC20GF394J 

MIL -SPEC  390K 

0.500 

20 

GF 

6992 

0 

102.083 

FIXED  COMPOSITION 

RC 

RC20GF395J 

MIL-SPEC  3.9M 

0.500 

20 

GF 

2622 

0 

38.281 

FIXEO  COMPOSITION 

RC 

RC20GF431 J 

MIL-SPEC  430 

0.500 

20 

GF 

1748 

0 

25.521 
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Resi stor 
Classi f i cat i on 

FIXED  COMPOSITION 

FIXED  COMPOSITION 

FIXED  COMPOSITION 

FIXED  COMPOSITION 

FIXED  COMPOSITION 

FIXED  COMPOSITION 

FIXED  COMPOSITION 

FIXED  COMPOSITION 

FIXED  COMPOSITION 

FIXED  COMPOSITION 

FIXED  COMPOSITION 

FIXED  COMPOSITION 

FIXED  COMPOSITION 

FIXED  COMPOSITION 

FIXED  COMPOSITION 

FIXED  COMPOSITION 

FIXED  COMPOSITION 

FIXED  COMPOSITION 

FIXED  COMPOSITION 

FIXED  COMPOSITION 

FIXED  COMPOSITION 

FIXED  COMPOSITION 

FIXED  COMPOSITION 


Resistor  Storage 
Field  Experience 


Resistor 

Type 

Component 

Part  Number 

Quality  Ohms 

Power 

Watts 

Actual 

Temp 

App 

Env 

Number 

F i elded 

Number 

Failed 

Part 

Hours 

RC 

RC20GF432J 

MIL-SPEC  4.3K 

0.500 

20 

GF 

874 

0 

12.760 

RC 

RC20GF434J 

MIL-SPEC  430K 

0.500 

20 

GF 

874 

0 

12.760 

RC 

RC20GF435J 

MIL-SPEC  4.3M 

0.500 

20 

GF 

2622 

0 

38.281 

RC 

RC20GF472J 

MIL-SPEC  4 . 7K 

0.500 

20 

GF 

874 

0 

12.760 

RC 

RC20GF473J 

MIL -SPEC  47K 

0.500 

20 

GF 

1748 

0 

25.521 

RC 

RC20GF474J 

MIL-SPEC  470K 

0.500 

20 

GF 

874 

0 

12.760 

RC 

RC20GF475 J 

MIL-SPEC  4.7M 

0.500 

20 

GF 

874 

0 

12.760 

RC 

RC20GF510J 

MIL-SPEC  510K 

0.500 

20 

GF 

874 

0 

12.760 

RC 

RC20GF51 1 J 

MIL-SPEC  510 

0.500 

20 

GF 

1748 

0 

25.521 

RC 

RC20GF512J 

MIL-SPEC  5. IK 

0.500 

20 

GF 

6118 

0 

89.323 

RC 

RC20GF513J 

MIL-SPEC  51K 

0.500 

20 

GF 

5244 

0 

76.562 

RC 

RC20GF514J 

MIL-SPEC  510K 

0.500 

20 

GF 

6118 

0 

89.323 

RC 

RC20GF515J 

MIL-SPEC  5.1M 

0.500 

20 

GF 

1748 

0 

25.521 

RC 

RC20GF563J 

MIL-SPEC  56K 

0.500 

20 

GF 

874 

0 

12.760 

RC 

RC20GF622J 

MIL-SPEC  6.2K 

0.500 

20 

GF 

1748 

0 

25.521 

RC 

RC20GF623J 

MIL-SPEC  62K 

0.500 

20 

GF 

874 

0 

12.760 

RC 

RC20GF624J 

MIL -SPEC  620K 

0.500 

20 

GF 

1748 

0 

25.521 

RC 

RC20GF682J 

MIL-SPEC  6.8K 

0.500 

20 

GF 

6800 

0 

12.760 

RC 

RC20GF683J 

MIL-SPEC  68K 

0.500 

20 

GF 

1748 

0 

25.521 

RC 

RC20GF752J 

MIL-SPEC  7.5K 

0.500 

20 

GF 

4370 

0 

63.802 

RC 

RC20GF754J 

MIL-SPEC  750K 

0.500 

20 

GF 

874 

0 

12.760 

RC 

RC20GF822J 

MIL-SPEC  8.2K 

0.500 

20 

GF 

1748 

0 

25.521 

RC 

RC20GF823J 

MIL-SPEC  82K 

0.500 

20 

GF 

3496 

0 

51.042 
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Resistor  Storage 
F i eld  Experience 


Res i stor 

Resistor 

Component 

Quality  Ohms 

Power 

Actual 

App 

N  umbe  r 

N  umbe  r 

Part 

Class i f i cat i cn 

Type 

Part  Number 

Watts 

T  emp 

Env 

F i e l ded 

Fai led 

Hours 

FIXED  COMPOSITION 

RC 

RC20GF825J 

MIL-SPEC  8.2M 

0.500 

20 

GF 

1748 

0 

25.521 

FIXED  COMPOSITION 

RC 

RC20GF911J 

MIL-SPEC  910 

0.500 

20 

GF 

874 

0 

12.760 

FIXED  COMPOSITION 

RC 

RC20GF912J 

MIL-SPEC  9. IK 

0.500 

20 

GF 

874 

0 

12.760 

FIXED  COMPOSITION 

RC 

RC20GF913J 

MIL-SPEC  91K 

0.500 

20 

GF 

1748 

0 

25.521 

FIXED  COMPOSITION 

RC 

RC20GFJ 

MIL-SPEC  N/R 

0.500 

20 

GF 

25346 

0 

370.052 

FIXED  COMPOSITION 

RC 

RC32GF 

MIL-SPEC  N/R 

1.000 

20 

GF 

874 

0 

12.760 

FIXED  COMPOSITION 

RC 

RC32GF 134J 

MIL-SPEC  130K 

1 .000 

20 

GF 

874 

0 

12.760 

FIXED  COMPOSITION 

RC 

RC32GF154 J 

MIL-SPEC  1 50K 

1 .000 

20 

GF 

874 

0 

12.760 

FIXED  COMPOSITION 

RC 

RC32GF183J 

MIL-SPEC  18K 

1.000 

20 

GF 

874 

0 

12.760 

FIXED  COMPOSITION 

RC 

RC32GF202J 

MIL-SPEC  2K 

1  .000 

20 

GF 

874 

0 

12.760 

FIXED  COMPOSITION 

RC 

RC32GF203J 

MIL-SPEC  20K 

1.000 

20 

GF 

2622 

0 

38.281 

FIXED  COMPOSITION 

RC 

RC32GF223J 

MIL -SPEC  22K 

1 .000 

20 

GF 

1748 

0 

25.521 

FIXED  COMPOSITION 

RC 

RC32GF242J 

MIL-SPEC  2.4K 

1.000 

20 

GF 

1748 

0 

25.521 

FIXED  COMPOSITION 

RC 

RC32GF273J 

MIL -SPEC  27K 

1  .000 

20 

GF 

874 

0 

12.760 

FIXED  COMPOSITION 

RC 

RC32GF303J 

MIL -SPEC  30K 

1.000 

20 

GF 

874 

0 

12.760 

FIXED  COMPOSITION 

RC 

RC32GF332J 

MIL -SPEC  3.3K 

1.000 

20 

GF 

874 

0 

12.760 

FIXED  COMPOSITION 

RC 

RC32GF473J 

MIL -SPEC  47K 

1  .000 

20 

GF 

874 

0 

12.760 

FIXED  COMPOSITION 

RC 

RC32GF515J 

MIL-SPEC  5.1M 

1.000 

20 

GF 

874 

0 

12.760 

FIXED  COMPOSITION 

RC 

RC32GF563J 

MIL -SPEC  56K 

1.000 

20 

GF 

874 

0 

12.760 

FIXED  COMPOSITION 

RC 

RC32GF75 1 J 

MIL -SPEC  750 

1 . 000 

20 

GF 

874 

0 

12.760 

FIXED  COMPOSITION 

RC 

RC32GF753J 

MIL -SPEC  75 K 

1.000 

20 

GF 

874 

0 

12.760 

FIXED  COMPOSITION 

RC 

RC32GF822J 

MIL-SPEC  82K 

1.000 

20 

GF 

874 

0 

12.760 

FIXED  COMPOSITION 

RC 

RC42GF102J 

MIL-SPEC  IK 

2.000 

20 

GF 

874 

0 

12.760 
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Resistor  Storage 
F ield  Experienre 


Resistor 

Classi f i cat i on 

Res  i  stcr 

Type 

Component 

Part  Number 

Qual i ty 

Ohms 

Power 

Watts 

Actua l 

T  emp 

App 

Env 

Number 

F i elded 

Number 

Failed 

Part 

Hours 

FIXED  COMPOSITION 

RC 

RC42GF103J 

MIL-SPEC 

ion 

2.000 

20 

GF 

1748 

0 

25.521 

FIXED  COMPOSITION 

RC 

RC42GF104J 

MIL-SPEC 

100K 

2.00D 

20 

GF 

1748 

0 

25.521 

FIXED  COMPOSITION 

RC 

RC42GF123J 

MIL-SPEC 

12K 

2.000 

20 

GF 

874 

0 

12.760 

FIXED  COMPOSITION 

RC 

RC42GF183J 

MIL-SPEC 

18K 

2.000 

20 

GF 

874 

0 

12.760 

FIXED  COMPOSITION 

RC 

RC42GF203J 

MIL-SPEC 

20K 

2.000 

20 

GF 

874 

0 

12.760 

FIXED  COMPOSITION 

RC 

RC42GF220J 

MIL-SPEC 

22 

2.000 

20 

GF 

874 

0 

12.760 

FIXED  COMPOSITION 

RC 

RC42GF303J 

MIL-SPEC 

30K 

2.000 

20 

GF 

874 

0 

12.760 

FIXED  COMPOSITION 

RC 

RC42GF393J 

MIL-SPEC 

39K 

2.000 

20 

GF 

874 

0 

12.760 

FIXED  COMPOSITION 

RC 

RC42GF472J 

MIL-SPEC 

4.7K 

2.000 

20 

GF 

874 

0 

12.760 

FIXED  COMPOSITION 

RC 

RC42GF822J 

MIL-SPEC 

8.2K 

2.000 

20 

GF 

5244 

0 

76.562 

**  FIXED  COMPOSITION, 

FIXED  COMPOSITION 

RCR 

RCR 

VARIOUS 

R 

N/R 

N/R 

N/R 

A I  F 

111946 

0 

2893.500 

FIXED  COMPOSITION 

RCR 

RCR07G102J 

R 

N/R 

N/R 

N/R 

GF 

120 

0 

2.620 

FIXED  COMPOSITION 

RCR 

RCR07G1 03J 

R 

N/R 

N/R 

N/R 

GF 

120 

0 

2.628 

FIXED  COMPOSITION 

RCR 

RCR07G105J 

R 

N/R 

N/R 

N/R 

GF 

1440 

0 

31.536 

FIXED  COMPOSITION 

RCR 

RCR07G123J 

R 

N/R 

N/R 

N/R 

GF 

480 

0 

10.512 

FIXED  COMPOSITION 

RCR 

RCR07G184J 

R 

N/R 

N/R 

N/R 

GF 

120 

0 

2.628 

FIXED  COMPOSITION 

RCR 

RCR20G203 J 

R 

N/R 

N/R 

N/R 

GF 

120 

0 

2.628 

FIXED  COMPOSITION 

RCR 

RCR20G432J 

R 

N/R 

N/R 

N/R 

GF 

120 

0 

2.628 

FIXED  COMPOSITION 

RCR 

RE19-11 

S 

2.2M 

0.250 

N/R 

A I  F 

1004 

0 

25.950 

**  FIXED  COMPOSITION, 

FIXED  COMPOSITION 

RNC 

RNC 

VARIOUS 

R 

N/R 

N/R 

N/R 

AIF 

90862 

18 

2348.500 

77 


Resistor  Storage 
Field  Experience 


Resi stor 

Classi f i cat  ion 

Resistor 

Type 

Component 

Part  Number 

Qual i ty 

Ohms 

Power 

Watts 

Actual 

Temp 

App 

Env 

Number 

F i elded 

Number 

Failed 

Part 

Hours 

**  FIXED  FILM,  N/R 

FIXED  FILM 

N/R 

N/R 

LOWER 

N/R 

N/R  N/R 

GF 

0 

9 

3422.000 

FIXED  FILM 

N/R 

N/R 

MIL-SPEC 

N/R 

N/R  155 

GB 

0 

0 

54.900 

FIXED  FILM 

N/R 

N/R 

MIL-SPEC 

N/R 

N/R 

25 

GF 

0 

1 

299.000 

FIXED  FILM 

N/R 

N/R 

MIL-SPEC 

N/R 

N/R 

18 

GF 

0 

2 

4448.000 

FIXED  FILM 

N/R 

N/R 

MIL-SPEC 

N/R 

N/R 

25 

GF 

0 

0 

2383.000 

FIXED  FILM 

N/R 

N/R 

MIL-SPEC 

N/R 

N/R 

25 

GF 

0 

0 

84.000 

FIXED  FILM 

N/R 

N/R 

MIL -SPEC 

N/R 

N/R 

25 

GF 

0 

0 

155.000 

FIXED  FILM 

N/R 

PRH250-28 

MIL-SPEC 

28. 7K 

0.250 

20 

GF 

1748 

0 

25.521 

FIXED  FILM 

N/R 

G65  7328 

R 

N/R 

N/R  N/R 

GF 

12084 

0 

147.133 

FIXED  FILM 

N/R 

N/R 

R 

N/R 

N/R  N/R 

GF 

0 

0 

4273.000 

**  FIXED  FILM,  RLR 


FIXED  FILM 

RLR 

RE18-01A 

M 

75 

0.800  N/R 

AIF 

502 

0 

12.975 

FIXED  FILM 

RLR 

VARIOUS 

R 

N/R 

N/R  N/R 

AIF 

308730 

0 

7979.700 

FIXED  FILM 

RLR 

Mi S13732/1 

R 

N/R 

N/R  N/R 

GF 

5400 

0 

118.300 

**  FIXED  FILM,  RN 


FIXED  FILM 

RN 

280MR/52P1 

MIL-SPEC  750 

0.250 

20 

GF 

874 

0 

12.76C 

FIXEO  FILM 

RN 

280MR033P 

MIL -SPEC  N/R 

0.250 

20 

GF 

54188 

0 

791.145 

FIXED  FILM 

RN 

280MR033P1 

MIL-SPEC  20. 5K 

0.250 

20 

GF 

2622 

0 

38.281 

FIXED  FILM 

RN 

280MR033P3 

MIL-SPEC  1.1M 

0.250 

20 

GF 

1748 

0 

25.521 

FIXEO  FILM 

RN 

280MR033P3 

MIL-SPEC  1.96M 

0.250 

20 

GF 

1748 

0 

25.521 

FIXED  FILM 

RN 

280MR033P3 

MIL-SPEC  1 .65M 

0.250 

20 

GF 

874 

0 

12.760 

FIXED  FILM 

RN 

280MR033P3 

MIL-SPEC  1.27M 

0.250 

20 

GF 

1748 

0 

25.521 

FIXED  FILM 

RN 

280MR033P3 

MIL-SPEC  1.5M 

0.250 

20 

GF 

1748 

0 

25.521 

78 


Resistor  Storage 
F ield  Experience 


Resi stor 

Resistor 

Component 

Quality  Ohms 

Power 

Actual 

App 

Number 

Number 

Part 

C l assi f i cat i on 

Type 

Part  Number 

Watts 

Temp 

Env 

F i e l ded 

F  a i led 

Hours 

FIXED  FILM 

RN 

280MR143P 

MIL -SPEC  30. IK 

0.130 

20 

GF 

1748 

0 

25.521 

FIXED  FILM 

RN 

280MR143P2 

MIL-SPEC  95. 3K 

0.130 

20 

GF 

874 

0 

12.760 

FIXED  FILM 

RN 

280MR143P2 

MIL-SPEC  30. IK 

0.130 

20 

GF 

874 

0 

12.760 

FIXED  FILM 

RN 

280MR143P3 

MIL-SPEC  121K 

0.130 

20 

GF 

874 

0 

12.760 

FIXED  FILM 

RN 

280MR143P3 

MIL-SPEC  487K 

0.130 

20 

GF 

874 

0 

12.760 

FIXED  FILM 

RN 

280MR143P3 

MIL- SPEC  487K 

0.130 

20 

GF 

874 

0 

12.760 

FIXED  FILM 

RN 

280MR169P 

MIL-SPEC  N/R 

0.250 

20 

GF 

7866 

0 

114.844 

FIXED  FILM 

RN 

280MT/98P3 

MIL -SPEC  267K 

0.500 

20 

GF 

874 

0 

12.760 

FIXED  FILM 

RN 

280MT098P 

MIL-SPEC  N/R 

0.500 

20 

GF 

1748 

0 

25.521 

FIXED  FILM 

RN 

280MT098P2 

MIL-SPEC  100K 

0.500 

20 

GF 

874 

0 

12.760 

FIXED  FILM 

RN 

280MT098P2 

MIL-SPEC  121K 

0.500 

20 

GF 

874 

0 

12.760 

FIXED  FILM 

RN 

280MT098P3 

MIL  SPEC  150K 

0.500 

20 

GF 

874 

0 

12.760 

FIXED  FILM 

RN 

280MT098P3 

MIL -SPEC  604K 

0.500 

20 

GF 

874 

0 

12.760 

FIXED  FILM 

RN 

418E47R50F 

MIL -SPEC  48 

0.130 

20 

GF 

874 

0 

12.760 

FIXED  FILM 

RN 

PRH250- 1-0 

MIL-SPEC  1.07K 

0.250 

20 

GF 

3495 

0 

51.042 

FIXED  FILM 

RN 

PRH250- 1 -0 

MIL -SPEC  1.05M 

0.250 

20 

GF 

1748 

0 

25.521 

FIXEO  FILM 

RN 

PRH250- I ■ 3 

MIL -SPEC  1.3M 

0.250 

20 

GF 

1748 

0 

25.521 

FIXED  FILM 

RN 

PRH250- 1-4 

MIL-SPEC  1.47M 

0.250 

20 

GF 

5244 

0 

76.562 

FIXED  FILM 

RN 

PRH250- 1  -  5 

MIL-SPEC  1 . 54M 

0.250 

20 

GF 

874 

0 

12.760 

FIXED  FILM 

RN 

PRH250- 1  -  7 

MIL -SPEC  1.78K 

0.250 

20 

GF 

874 

0 

12.760 

FIXED  FILM 

RN 

PRH250- 1 -9 

MIL -SPEC  1 .96K 

0.250 

20 

GF 

3496 

0 

51.042 

FIXED  FILM 

RN 

PRH250- 100 

MIL-SPEC  100K 

0.250 

20 

GF 

3496 

0 

51.042 

FIXEO  FILM 

RN 

PRH250- 1 1 1 

MIL-SPEC  1 1 0K 

0.250 

20 

GF 

1748 

0 

25.521 

79 


Resistor  Storage 
Field  Exper i ence 


Resi stor 

C l ass i t i cat i on 

Resistor 

Type 

■  Component 

Part  Number 

Quality  Ohms 

Power 

Watts 

Actual 

Temp 

App 

Env 

Number 

c i elded 

Number 

F  a i led 

Part 

Hours 

FIXED  FILM 

RN 

PRH250- 13K 

MIL-SPEC  1LX 

0.25C 

20 

GF 

1748 

0 

25.521 

FIXED  FILM 

RN 

PRH250- 147 

MIL-SPEC  147K 

0.250 

20 

GF 

1748 

0 

25.521 

FIXED  FILM 

RN 

PRH250- 150 

MIL-SPEC  150K 

0.250 

20 

GF 

1748 

0 

25.521 

FIXED  FILM 

RN 

PRH250- 174 

MIL-SPEC  1 74K 

0.250 

20 

GF 

2622 

0 

38.281 

FIXED  FILM 

RN 

PRH250- 1 ME 

MIL-soec  1M 

0.250 

20 

GF 

1748 

0 

25.521 

FIXED  FILM 

RN 

PRH250 • 2 ■ 8 

MIL-SPEC  2.8M 

0.250 

20 

GF 

6118 

0 

89.323 

FIXED  FILM 

RN 

PRH250- 2- 8 

MIL-SPEC  2.8M 

0.250 

20 

GF 

1748 

0 

25.521 

FIXED  FILM 

RN 

PRH2S0-261 

MIL-SPEC  261K 

0.250 

20 

GF 

874 

0 

12.760 

FIXED  FILM 

RN 

PRH250-280 

MIL-SPEC  280K 

0.250 

20 

GF 

3622 

0 

38.231 

FIXED  FILM 

RN 

PRH250-2K0 

MIL-SPEC  4.7M 

0.500 

20 

GF 

1748 

0 

25.521 

FIXEO  FILM 

RN 

PRH250-3- 1 

MIL-SPEC  3.16M 

0.250 

20 

GF 

874 

0 

12.760 

FIXED  FILM 

RN 

PRH250-324 

MIL -SPEC  324K 

0.250 

20 

GF 

1748 

0 

25.521 

FIXED  FILM 

RN 

PRH250-332 

MIL-SPEC  332K 

0.250 

20 

GF 

874 

0 

12.760 

FIXED  FILM 

RN 

PRH250-348 

MIL -SPEC  39K 

2.000 

20 

GF 

1748 

0 

25.521 

FIXED  FILM 

RN 

PRH250-40 

MIL-SPEC  40. 2K 

0.250 

20 

GF 

1748 

0 

25.521 

FIXED  FILM 

RN 

PRH250-402 

MIL -SPEC  402K 

0.250 

20 

GF 

874 

0 

12.760 

FIXED  FILM 

RN 

PRH250 • 42 

MIL-SPEC  42. 2K 

0.250 

20 

GF 

1748 

0 

25.521 

FIXED  FILM 

RN 

PRH250 • 422 

MIL-SPEC  422K 

0.250 

20 

GF 

5244 

0 

76.561 

FIXED  FILM 

RN 

PRH250-432 

MIL-SPEC  432K 

0.250 

20 

GF 

1748 

0 

25.521 

FIXED  FILM 

RN 

PRH250 • 442 

MIL-SPEC  442K 

0.250 

20 

GF 

874 

0 

12.760 

FIXED  FILM 

RN 

PRH250-46 

MIL-SPEC  46.4K 

0.250 

20 

GF 

874 

0 

12.760 

FIXED  FILM 

RN 

PRH250 -  499 

MIL-SPEC  4.99K 

0.250 

20 

GF 

2622 

0 

38.281 

FIXED  FILM 

RN 

PRH250- 5 1 

MIL-SPEC  51. IK 

0.250 

20 

GF 

874 

0 

12.760 

80 


Resistor  Storage 
Field  Experience 


Resistor 

Class i f icat i on 

Res i stor 

Type 

Component 

Part  Number 

Qual i ty 

Ohms 

Power 

Uatts 

Actual 

T  emp 

App 

Env 

Number 

F i elded 

Number 

Failed 

Part 

Hours 

FIXED  FILM 

RN 

PRH250- 549 

MIL-SPEC 

549K 

0.250 

20 

GF 

1748 

0 

25.521 

FIXED  FILM 

RN 

PRH250-562 

MIL-SPEC 

562K 

0.250 

20 

GF 

1748 

0 

25.521 

FIXED  FILM 

RN 

PRH250-665 

MIL-SPEC 

665K 

0.250 

20 

GF 

874 

0 

12.760 

FIXED  FILM 

RN 

PRH250-866 

MIL-SPEC 

866 K 

0.250 

20 

GF 

1748 

0 

25.521 

FIXED  FILM 

RN 

PRH250-97 

MIL-SPEC 

97600 

0.250 

20 

GF 

1748 

0 

25.521 

FIXED  FILM 

RN 

RN605112F 

MIL-SPEC 

5. IK 

0.130 

20 

GF 

874 

0 

12.760 

FIXED  FILM 

RN 

RN60B1961F 

Mil -SPEC 

1.96K 

0.130 

20 

GF 

2622 

0 

38.281 

FIXED  FILM 

RN 

RN60B5623F 

MIL-SPEC 

562K 

0. 130—20 

GF 

6992 

0 

102.083 

FIXED  FILM 

RN 

RN50C 

MIL-SPEC 

N/R 

0.130 

20 

GF 

874 

0 

12.760 

FIXED  FILM 

RV 

RN60C 

MIL-SPEC 

N/R 

0.130 

20 

GF 

20102 

0 

293.489 

FIXED  FILM 

RN 

RN60C1000F 

MIL-SPEC 

100 

0.130 

20 

GF 

8740 

0 

127.604 

FIXED  FILM 

RN 

RN60C1001F 

MIL-SPEC 

IK 

0.130 

20 

GF 

874 

0 

12.760 

FIXED  FILM 

RN 

RN60C1002F 

MIL-SPEC 

10K 

0.130 

20 

GF 

4370 

0 

63.802 

FIXED  FILM 

RN 

RN60C1003F 

MIL-SPEC 

100K 

0.130 

20 

GF 

2622 

0 

38.281 

FIXED  FILM 

RN 

RN60C1103F 

MIL-SPEC 

1 10K 

0.130 

20 

GF 

874 

0 

12.760 

FIXED  FILM 

RN 

RN60C1130F 

MIL-SPEC 

113 

0.130 

20 

GF 

874 

0 

12.760 

FIXED  FILM 

RN 

RN60C1212F 

MIL-SPEC 

12. IK 

0.130 

20 

GF 

874 

0 

12.760 

FIXED  FILM 

RN. 

RN50C1472F 

MIL-SPEC 

14. 7K 

0.130 

20 

GF 

3496 

0 

51.041 

FIXED  FILM 

RN 

RN60C1503F 

MIL-SPEC 

1 5  OK 

0.130 

20 

GF 

874 

0 

12.760 

FIXED  FILM 

RN 

RN60C1543F 

MIL-SPEC 

154K 

0.130 

20 

GF 

874 

0 

12.760 

FIXED  FILM 

RN 

RN60C1651 F 

MIL-SPEC 

1.65K 

0.130 

20 

GF 

1748 

0 

25.521 

FIXED  FILM 

RN 

RN60C1821F 

MIL-SPEC 

1.82K 

0.130 

20 

GF 

874 

0 

12.760 

FIXED  FILM 

RN 

RN60C1913F 

MIL-SPEC 

1 91 K 

0.130 

20 

GF 

874 

0 

12.760 

Resistor  Storage 
F ield  Experience 


Resistor 

Classification 

Resistor  Component 

Type  Part  Number 

Quality  Ohms 

Power 

Watts 

Actual  App 
Temp  Env 

Number 

F ielded 

Number 

F  a i led 

Part 

Hours 

FIXED  FILM 

RN 

RN60C2002F 

MIL-SPEC  20K 

0.130 

20 

GF 

2622 

0 

38.281 

FIXED  FILM 

RN 

RN60C2003F 

MIL -SPEC  200K 

0.130 

20 

GF 

1748 

0 

25.521 

FIXED  FILM 

RN 

RN60C2052F 

MIL-SPEC  20. 5K 

0.130 

20 

GF 

874 

0 

12.760 

FIXED  FILM 

RN 

RN60C221 1 

MIL-SPEC  2.21K 

0.130 

20 

GF 

874 

0 

12.760 

FIXED  FILM 

RN 

RN60C2212F 

MIL-SPEC  22. IK 

0.130 

20 

GF 

1748 

0 

25.521 

FIXED  FILM 

RN 

RN60C2262F 

MIL-SPEC  22. 6K 

N/R 

20 

GF 

874 

0 

12.760 

FIXED  FILM 

RN 

RN60C2371 F 

MIL-SPEC  2.37K 

0.130 

20 

GF 

1748 

0 

25.521 

FIXED  FILM 

RN 

RN60C2490P 

MIL-SPEC  249 

0.130 

20 

GF 

1748 

0 

25.521 

FIXED  FILM 

RN 

RN60C2491F 

MIL-SPEC  2.49K 

0.130 

20 

GF 

2622 

0 

38.281 

FIXED  FILM 

RN 

RN60C301 1 F 

MIL-SPEC  3. OIK 

0.130 

20 

GF 

874 

0 

12.760 

FIXEO  FILM 

RN 

RN60C3013F 

MIL-SPEC  301K 

0.130 

20 

GF 

1748 

0 

25.521 

FIXED  FILM 

RN 

RN60C3243F 

MIL-SPEC  324K 

0.130 

20 

GF 

1748 

0 

25.521 

FIXED  FILM 

RN 

RN60C3323F 

MIL-SPEC  332K 

0.130 

20 

GF 

874 

0 

12.760 

FIXED  FILM 

RN 

RN60C3401F 

MIL-SPEC  3.4K 

0.130 

20 

GF 

3496 

0 

51.041 

FIXED  FILM 

RN 

RN60C3653F 

MIL-SPEC  365K 

0.130 

20 

GF 

1748 

0 

25.521 

FIXED  FILM 

RN 

RN60C3743F 

MIL -SPEC  374K 

0.130 

20 

GF 

874 

0 

12.760 

FIXED  FILM 

RN 

RN60C391 F 

MIL-SPEC  3.92K 

0.130 

20 

GF 

874 

0 

12.760 

FIXED  FILM 

RN 

RN60C3922F 

MIL-SPEC  39. 2K 

0.130 

20 

GF 

874 

0 

12.760 

FIXED  FILM 

RN 

RN60C4021F 

MIL-SPEC  4.02K 

0.130 

20 

GF 

874 

0 

12.760 

FIXED  FILM 

RN 

RN60C4023F 

MIL-SPEC  402K 

0.130 

20 

GF 

874 

0 

12.760 

FIXED  FILM 

RN 

RN60C4642F 

M '.  L  -  SPEC  46. 4K 

0.130 

20 

GF 

1748 

0 

25.521 

FIXED  FILM 

RN 

RN60C4750F 

MIL-SPEC  475 

0.130 

20 

GF 

3496 

0 

51.042 

FIXED  FILM 

RN 

RN60C4990F 

MIL -SPEC  499 

0.130 

20 

GF 

1748 

0 

25.521 

82 


Resistor  Storage 
Field  Experience 


Resistor 

Resistor 

Component 

Quality  Ohms 

Power 

Actual 

App 

Number 

N  umbe  r 

Part 

C lassi f i cat i on 

Type 

Part  Number 

Watts 

T  emp 

Env 

F i elded 

Fai led 

Hours 

FIXED  FILM 

RN 

RN60C5110F 

MIL-SPEC  511 

0.130 

20 

GE 

3496 

0 

51.042 

FIXED  FILM 

RN 

RN60C5 1 1 1 F 

MIL-SPEC  5.11K 

0.130 

20 

GF 

5244 

0 

76.562 

FIXED  FILM 

RN 

RN60C6192F 

MIL-SPEC  61. 9K 

0.130 

20 

GF 

1748 

0 

25.521 

FIXED  FILM 

RN 

RN60C681 1 F 

MIL-SPEC  6.81X 

0.130 

20 

GF 

874 

0 

12.760 

FIXED  FILM 

RN 

RN60C7500F 

MIL-SPEC  750 

0.130 

20 

GF 

1748 

0 

25.521 

FIXED  FILM 

RN 

RN60C82R5F 

MIL -SPEC  83 

0.130 

20 

GF 

7866 

0 

114.844 

FIXED  FILM 

RN 

RN60C9091F 

MIL-SPEC  9.09K 

0.130 

20 

GF 

1748 

0 

25.521 

FIXED  FILM 

RN 

RN60C9092F 

Mil  -SPEC  90. 9K 

0.130 

20 

GF 

1748 

0 

25.521 

FIXED  FILM 

RN 

RN60D1004F 

MIL-SPEC  1M 

0.250 

20 

GF 

1748 

0 

25.521 

FIXED  FILM 

RN 

RN60D8253F 

MIL-SPEC  825K 

0.250 

20 

GF 

874 

0 

12.760 

FIXED  FILM 

RN 

RN651004F 

MIL-SPEC  1M 

0.250 

20 

GF 

6992 

0 

102.083 

FIXED  FILM 

RN 

RN65C 

MIL-SPEC  N/R 

0.250 

20 

GF 

18354 

0 

267.968 

FIXED  FILM 

RN 

RN65C1002F 

MIL-SPEC  10K 

0.250 

20 

GF 

3496 

0 

51.042 

FIXED  FILM 

RN 

RN65C1003F 

MIL -SPEC  100K 

0.250 

20 

GF 

10488 

0 

153.125 

FIXED  FILM 

RN 

RN65C1 101 F 

MIL-SPEC  1.1K 

0.250 

20 

GF 

874 

0 

12.760 

FIXED  FILM 

RN 

RN65C1 103F 

MIL-SPEC  N/R 

N/R 

20 

GF 

874 

0 

12.760 

FIXED  FILM 

RN 

RN65C1302F 

MIL-SPEC  13K 

0.250 

20 

GF 

2622 

0 

38.281 

FIXED  FILM 

RN 

RN65C1303F 

MIL-SPEC  130K 

0.250 

20 

GF 

2622 

0 

38.281 

FIXED  FILM 

RN 

RN65C1402F 

MIL-SPEC  14K 

0.250 

20 

GF 

3496 

0 

51.042 

FIXED  FILM 

RN 

RN65C1503F 

MIL-SPEC  150K 

0.250 

20 

GF 

1748 

0 

25.521 

FIXED  FILM 

RN 

RN65C1583F 

MIL-SPEC  158K 

0.250 

20 

GF 

874 

0 

12.760 

FIXED  FILM 

RN 

RN65C1693F 

MIL -SPEC  1 69K 

0.250 

20 

GF 

2622 

0 

38.281 

FIXED  FILM 

RN 

RN65C1742F 

MIL-SPEC  17. 4K 

0.250 

20 

GF 

1748 

0 

25.521 

Resistor  Storage 
Field  Experience 


Res i stor 

Res i stor 

Component 

Quality  Ohms 

Power 

Actual 

App 

Number 

Number 

Part 

C l ass i f i cat ! on 

Type 

Part  Number 

Watts 

Temp 

Env 

F  ielded 

F  a i led 

Hours 

FIXED  FILM 

RN 

RN65C2002F 

MIL -SPEC  20K 

0.250 

20 

GF 

874 

0 

12.760 

FIXED  FILM 

RN 

RN65C2003F 

MIL-SPEC  200K 

0.250 

20 

GF 

2622 

0 

38.281 

FIXED  FILM 

RN 

RN65C2004F 

MIL -SPEC  2M 

0.250 

20 

GF 

874 

0 

12.760 

FIXED  FILM 

RN 

RN65C2053F 

MIL-SPEC  205K 

0.250 

20 

GF 

1748 

0 

25.521 

FIXED  FILM 

RN 

RN65C2374F 

MIL-SPEC  2.37M 

0.250 

20 

GF 

874 

0 

12.760 

FIXED  FILM 

RN 

RN65C2432F 

MIL-SPEC  24. 3K 

C.250 

20 

GF 

874 

0 

12.760 

FIXED  FILM 

RN 

RN65C2433F 

MIL-SPEC  243K 

0.250 

20 

GF 

1748 

0 

25.521 

FIXED  FILM 

RN 

RN65C2552F 

MIL-SPEC  25. 5K 

0.250 

20 

GF 

2622 

0 

38.281 

FIXED  FILM 

RN 

RN65C2743F 

MIL -SPEC  274K 

0.250 

20 

GF 

874 

0 

12.760 

FIXED  FILM 

RN 

RN65C2744F 

MIL-SPEC  2.74M 

0.250 

20 

GF 

874 

0 

12.760 

FIXED  FILM 

RN 

RN65C2801 f 

MIL-SPEC  2.8K 

0.250 

20 

GF 

874 

0 

12.760 

FIXED  FILM 

RN 

RN65C2803F 

MIL -SPEC  280K 

0.250 

20 

GF 

1748 

0 

25.521 

FIXED  FILM 

RN 

RN65C2873F 

MIL -SPEC  287K 

0.250 

20 

GF 

1748 

0 

25.521 

FIXED  FILM 

RN 

RN65C2943F 

MIL -SPEC  294 K 

0.250 

20 

GF 

1748 

0 

25.521 

FIXED  FILM 

RN 

RN65C3012F 

MIL-SPEC  30. IK 

0.250 

20 

GF 

1748 

0 

25.521 

FIXED  FILM 

RN 

RN65C3013F 

MIL-SPEC  30. IK 

0.250 

20 

GF 

2622 

0 

38.281 

FIXED  FILM 

RN 

RN65C3093F 

MIL -SPEC  309K 

C.250 

20 

GF 

1748 

0 

25.521 

FIXED  FILM 

RN 

RN65C3162F 

MIL-SPEC  31 . 6K 

0.250 

20 

GF 

874 

0 

12.760 

FIXED  FILM 

RN 

RN65C3322F 

MIL-SPEC  33. 2K 

0.250 

20 

GF 

1748 

0 

25.521 

FIXED  FILM 

RN 

RN65C3403F 

MIL-SPEC  340K 

0.250 

20 

GF 

874 

0 

1 2 . 760 

F I XEO  FILM 

RN 

RN65C3483F 

MIL -SPEC  348K 

0.250 

20 

GF 

874 

0 

12.760 

FIXED  FILM 

RN 

RN65C3653F 

MIL-SPEC  365K 

0.250 

20 

GF 

1748 

0 

25.521 

FIXED  FILM 

RN 

RN65C3833F 

MIL-SPEC  383K 

0.250 

20 

GF 

874 

0 

12.760 

84 


Resistor  Storage 
Field  Experience 


Resistor 

C l ass i f i cat i on 

Resistor 

Type 

Component 

Part  Number 

Quality  Ohms  1 

1 

3ower  Actual 

Ratts  Temp 

App 

Env 

Number  Number 

F i elded  Failed 

Part 

Hours 

FIXED  FILM 

RN 

RN65C41 23F 

MIL-SPEC  412K 

0.250 

20 

GF 

1748 

0 

25.521 

FIXED  FILM 

RN 

RN65C4423F 

MIL -SPEC  665  K 

0.250 

20 

GF 

874 

0 

12.760 

FIXED  FILM 

RN 

RN65C4642F 

MIL-SPEC  46. 4K 

0.250 

20 

GF 

1748 

0 

25.521 

FIXED  FILM 

RN 

RN65C4873F 

MIL -SPEC  487K 

0.250 

20 

GF 

5244 

0 

76.562 

FIXED  FILM 

RN 

RN65C4993F 

MIL -SPEC  499K 

0.250 

20 

GF 

3496 

0 

51.042 

FIXED  FILM 

RN 

RN65C5112F 

MIL-SPEC  51. IK 

0.250 

20 

GF 

874 

0 

12.760 

FIXED  FILM 

RN 

RN65C5 1 1 3F 

MIL-SPEC  51  IK 

0.250 

20 

GF 

874 

0 

12.760 

FIXED  FILM 

RN 

RN65C5493F 

MIL -SPEC  549K 

0.250 

20 

GF 

1748 

0 

25.521 

FIXED  FILM 

RN 

RN65C6042F 

MIL-SPEC  60. 4K 

0.250 

20 

GF 

874 

0 

12.760 

FIXED  FILM 

RN 

RN65C6043F 

MIL-SPEC  604K 

0.250 

20 

GF 

1748 

0 

25.521 

FIXED  FILM 

RN 

RN65C61V2F 

MIL-SPEC  61. 9K 

0.250 

20 

GF 

3496 

0 

51.042 

FIXED  FILM 

RN 

RN65C6981F 

MIL-SPEC  6.98K 

0.250 

20 

GF 

874 

0 

12.760 

FIXED  FILM 

RN 

RN65C7152F 

MIL-SPEC  71 ,5K 

0.250 

20 

GF 

874 

0 

12.760 

FIXED  FILM 

RN 

RN65C7322F 

MIL-SPEC  73. 2K 

0.250 

20 

GF 

1748 

0 

25.521 

FIXED  FILM 

RN 

RN65C7503 

MIL -SPEC  750K 

0.250 

20 

GF 

1748 

0 

25.521 

FIXED  FILM 

RN 

RN65C8063F 

MIL -SPEC  806K 

0.250 

20 

GF 

874 

0 

12.760 

FIXED  FILM 

RN 

RN65C8662F 

MIL-SPEC  86. 6K 

0.250 

20 

GF 

874 

0 

12.760 

FIXED  FILM 

RN 

RN65C9092 

MIL-SPEC  90. 9K 

0.250 

20 

GF 

874 

0 

12.760 

FIXED  FILM 

RN 

RN65C9761 F 

MIL -SPEC  9.76K 

0.250 

20 

GF 

874 

0 

12.760 

FIXED  FILM 

RN 

RN63C9762F 

MIL-SPEC  97. 6K 

0.250 

20 

GF 

2622 

0 

38.281 

FIXED  FILM 

RN 

RN65C9763F 

MIL  SPEC  976K 

0.250 

20 

GF 

3496 

0 

51.042 

FIXED  FILM 

RN 

RN70C 

MIL-SPEC  1 

0.500 

20 

GF 

874 

0 

12.760 

FIXED  FILM 

RN 

RN70C2003F 

MIL-SPEC  200K 

0.500 

20 

GF 

874 

0 

12.760 

85 


Resistor  Storage 
Field  Experience 


Resistor 

Class i f i cat  1  on 

Resistor 

Type 

Component 

Part  Number 

Qual i ty 

Ohms 

Power 

Watts 

Actual 

1  emp 

App 

Env 

Number 

F i e l ded 

Number 

F  a i led 

Part 

Hours 

FIXES  FILM 

RN 

RN70C2672F 

MIL-SPEC 

26. 7K 

0.500 

20 

GF 

874 

0 

12.760 

FIXED  FILM 

RN 

RN70C5900F 

MIL-SPEC 

590 

0.500 

20 

GF 

874 

0 

12.760 

FIXED  FILM 

RN 

RN70C7502F 

MIL-SPEC 

75  X 

0..500 

20 

GF 

874 

0 

12.760 

FIXED  FILM 

RN 

MIS13731/3 

R 

N/R 

N/R 

N/R 

GF 

1320 

0 

3468.960 

FIXED  FILM 

RN 

M I  SI  3731/5 

R 

N/R 

N/R 

N/R 

GF 

1320 

0 

3468.960 

**  FiXED  FILM,  RNR 

FIXED  FILM 

RNR 

C2873FU 

MIL 

■SPEC  287K 

0.130 

27 

GF 

10 

0 

0.324 

FIXED  FILM 

RNR 

10174954 

R 

N/R 

0.500 

18 

GF 

19278 

0 

306.265 

FIXED  FILM 

RNR 

10176189 

R 

N/R 

0.250 

18 

GF 

62118 

0 

986.853 

FIXED  FILM 

RNR 

10178303 

R 

N/R 

0.250 

18 

GF 

17136 

0 

272.235 

FIXED  FILM 

RNR 

10180306 

R 

N/R 

0.100 

18 

GF 

46053 

0 

731.632 

FIXED  FILM 

RNR 

10181751 

R 

N/R 

0.100 

18 

GF 

436968 

0 

6941.998 

FIXED  FILM 

RNR 

10181753 

R 

N/R 

0.130 

18 

GF 

130662 

0 

2075.793 

FIXED  FILM 

RNR 

10181754 

R 

N/R 

0.130 

18 

GF 

68544 

0 

1088.941 

FIXED  FILM 

RNR 

C1000FA 

R 

100 

0.125 

27 

GF 

40 

0 

1.282 

FIXED  FILM 

RNR 

Cl  101  FA 

R 

1  -  IK 

0.130 

27 

GF 

10 

0 

0.374 

FIXED  FILM 

RNR 

Cl  101  FA 

R 

1 .  IK 

0.100 

27 

GF 

10 

0 

0.252 

F I yED  FILM 

RNR 

C1102FA 

R 

1 1K 

0.130 

27 

GF 

5 

0 

0.202 

FIXED  FILM 

RNR 

C1103FA 

R 

1 10K 

0.130 

27 

GF 

3 

0 

0.127 

FIXED  FILM 

RNR 

C1153FA 

R 

115K 

0.130 

27 

GF 

10 

0 

0.310 

FIXED  FILM 

RNR 

C1212FA 

R 

12. IK 

0.130 

27 

GF 

10 

0 

0.288 

FIXED  FILM 

RNR 

C1271FA 

R 

1 .27K 

0.130 

27 

GF 

10 

0 

0.288 

FIXED  FILM 

RNR 

C1273FA 

R 

5.9K 

0.130 

27 

GF 

10 

0 

0.281 
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Resistor  Storage 
F ield  Experience 


Resistor 

C ; assi f i cat i on 

Resistor 

Type 

Component 

Part  Number 

Qual i ty 

Ohms 

Power 

Watts 

Actual 

Temp 

App 

Env 

Number 

F i elded 

N  umbe  r 

Failed 

FIXED  FILM 

RNR 

C1331  FA 

R 

1.33K 

0.130 

27 

GF 

10 

0 

FIXED  FILM 

RNR 

C1403FA 

R 

140K 

0.130 

27 

GF 

10 

0 

FIXED  FILM 

RNR 

C1471FA 

R 

1.47K 

0.130 

27 

GF 

10 

0 

FIXED  FILM 

RNR 

Cl  471  FA 

R 

1.47X 

0.500 

27 

GF 

10 

0 

FIXED  FILM 

RNR 

C1473FA 

R 

147K 

0.130 

27 

GF 

10 

0 

FIXED  FIlM 

RNR 

C1542FA 

R 

15. 4K 

0.130 

27 

GF 

10 

0 

FIXED  FILM 

RNR 

C1621FA 

R 

1 .62K 

0.130 

27 

GF 

10 

0 

FIXED  FILM 

RNR 

C1622FA 

R 

16. 2K 

0.130 

27 

GF 

3 

0 

FIXED  FILM 

RNR 

C 1 623  F  A 

R 

162K 

0.130 

27 

GF 

10 

0 

FIXED  FILM 

RNR 

Cl  783  FA 

R 

178K 

0.130 

27 

GF 

10 

0 

FIXEO  FILM 

RNR 

Cl  871  FA 

R 

1.87K 

0.130 

27 

GF 

10 

0 

FIXED  FILM 

RNR 

C1872FA 

R 

18. 7K 

0.130 

27 

GF 

10 

0 

FIXED  FILM 

RNR 

C1873FA 

R 

187K 

0.130 

27 

GF 

10 

0 

FIXED  FILM 

RNR 

C1960FA 

R 

196 

0.130 

27 

GF 

40 

0 

FIXED  FILM 

RNR 

C1963FA 

R 

196K 

0.130 

27 

GF 

30 

0 

FIXED  FILM 

RNR 

C2053FA 

R 

Z05K 

0.130 

27 

GF 

10 

0 

FIXED  FILM 

RNR 

C2150FA 

R 

215 

0.130 

27 

GF 

10 

0 

FIXED  FILM 

RNR 

C2153FA 

R 

215K 

0.130 

27 

GF 

10 

0 

FIXED  FILM 

RNR 

C2373FA 

R 

23  7K 

0.130 

27 

GF 

10 

0 

FIXED  FILM 

RNR 

C2610FA 

R 

261 

0.130 

27 

GF 

10 

0 

FIXED  FILM 

RNR 

C2741FA 

R 

2.74K 

0.130 

27 

GF 

20 

0 

FIXED  FILM 

RNR 

C3010FA 

R 

300 

0.130 

27 

GF 

10 

0 

FIXED  FILM 

RNR 

C3011FA 

R 

3. OIK 

0.130 

27 

GF 

20 

0 

0.288 


Resistor  Storage 
Field  Experience 


Resist 

C 1  as>  ■' 

:or 

•  i  c  a ;  •  ■ " 

Res  > star 

Type 

Component 

Part  N  umbo n 

Qual i ty 

Ohms 

Power 

Watts 

Actual 

T  emp 

App 

Env 

Number 

F i elded 

Number 

Fai led 

Part 

Hours 

FIXED 

FILM 

RNR 

C3013FA 

R 

301K 

0.130 

27 

GF 

10 

0 

0.245 

r  •  ,  c  r 

FILM 

RNR 

C3161FA 

R 

3.16K 

0.130 

27 

GF 

10 

0 

0.302 

F  IX ED 

FI;  M 

RNR 

C322FA 

R 

33. 2K 

0.130 

27 

GF 

20 

0 

0.554 

r  I  XED 

FIL* 

RNR 

C34S1FA 

R 

3.48K 

0.130 

27 

GF 

10 

0 

0.389 

F  I  XED 

F  i  .  M 

RNR 

C3832FA 

R 

3.83K 

0.  130 

27 

GF 

20 

0 

0.360 

F  I  XED 

FILM 

RNR 

C4020FA 

R 

402 

0.130 

27 

GF 

5 

0 

0.202 

FIXED 

FILM 

RNR 

C4021FW 

R 

4 . 02< 

0.130 

27 

GF 

10 

0 

0.410 

FIXED 

FILM 

RNR 

C4C22FA 

R 

42. 2K 

0.130 

27 

GF 

3 

0 

0.119 

FIXED 

FILM 

RNR 

C4871FA 

R 

4.87K 

0.130 

27 

GF 

5 

0 

0.385 

FIXED 

FILM 

RNR 

C4873FA 

R 

487K 

0.130 

27 

GF 

40 

0 

1  .605 

FIXED 

FILM 

RNR 

C5622FA 

R 

56. 2K 

0.130 

27 

GF 

10 

0 

0.310 

FIXED 

FILM 

RNR 

C6490FA 

R 

649 

0.130 

27 

GF 

3 

0 

0.121 

FIXED 

FILM 

RNR 

C7150FA 

R 

715 

0.130 

27 

GF 

20 

0 

0.286 

FIXED 

FILM 

RNR 

C7500FA 

R 

750 

0.130 

27 

GF 

10 

0 

0.331 

FIXED 

FILM 

RNR 

C7502FA 

R 

75K 

0.130 

27 

GF 

10 

0 

0.274 

FIXED 

F I  lM 

RNR 

C8251FA 

R 

8.25K 

0.130 

27 

GF 

20 

0 

0.706 

FIXED 

FILM 

RNR 

C8660FA 

R 

866 

0.130 

27 

GF 

10 

0 

0.288 

FIXED 

FILM 

RNR 

C8661FU 

R 

8.66K 

0.130 

27 

GF 

10 

0 

0.410 

FIXED 

FILM 

RNR 

C9091FW 

R 

9.09K 

0.130 

27 

GF 

15 

0 

0.457 

FIXED 

FILM 

RNR 

C9530FA 

R 

953 

0.130 

27 

GF 

3 

0 

0.153 

FIXED 

FILM 

RNR 

C9532FA 

R 

95. 3K 

0.130 

27 

GF 

30 

0 

0.770 

FIXED 

FILM 

RNR 

CI051EA 

R 

2.05K 

0.130 

27 

GF 

21 

0 

0.826 

FIXED 

FILM 

RNR 

CUOOOFW 

R 

100 

0.125 

27 

GF 

15 

0 

0.619 
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Register  Storage 
Field  Experience 


Res  ’  s 

T  ype 

tcr  Component 

Part  Number 

Qua! i ty 

Ohms 

Power 

Watts 

Actual 

Temp 

App 

Env 

N  umbe  r 

F i elded 

Number 

F  a i led 

Part 

Hours 

c  I X  E  D  FILM 

RNR 

CU002FA 

R 

ION 

0.125 

27 

GF 

30 

0 

1.130 

FIXED  f;um 

RNR 

CU003FA 

R 

1 O0K 

0.125 

27 

GF 

10 

0 

0.137 

FIXED  F I L  m 

RNR 

CU053FA 

R 

1C5K 

0.125 

27 

GF 

10 

0 

0.360 

'«  FIXED  NE’*CR< ,  F;l«, 

FIXED  VF'WCRx.,  ;I.M 

RZ 

955201 

N/R 

N/R 

N/R 

GB 

150568 

0 

1319. 000 

f;xe:  network,  •' : .  m 

RD 

955202 

N/R 

N/R 

N/R 

GB 

75204 

0 

659.490 

FIXED  NETWORK,  f;lw 

RZ 

953204 

N/R 

N/R 

N/R 

GB 

131747 

n 

1 1 54 . 700 

;I<ED  NETWORK,  f:_m 

RZ 

955205 

N/R 

N/R 

N/R 

GB 

131747 

0 

1154.700 

1  *  FI  xf.D  w! RE  WOUND  ,  N /  R 

FIXED  WIREwC.ND 

N/R 

N/R 

LOWER 

N/R 

N/R 

N/R 

GF 

0 

1 

143.000 

FIXED  w !  RE  wCL'ND 

N/R 

N/R 

MIL-SPEC 

N/R 

N/R 

N/k 

GF 

0 

0 

13.000 

FIXED  W ! REWOUND 

N/R 

121003A 

R 

1 . 2 1  < 

0.250 

27 

GF 

10 

o 

0.410 

f i XED  WIREWOUND 

N/R 

B19601BA 

R 

19. 6K 

0.150 

27 

GF 

10 

0 

0.166 

FIXED  W I  REWOUND 

N/R 

F 1 001 C 

R 

IK 

6.000 

27 

GF 

10 

0 

0.346 

FIXED  WIREWCUVJ 

N/R 

F46R4A 

R 

46 

1.000 

27 

GF 

10 

0 

0.144 

FIXED  W ! REWOUND 

N/R 

G57014 

R 

N/R 

N/R 

N/R 

GF 

1113 

0 

135.517 

FIXED  W I  REWOUND 

N/R 

G57015 

R 

N/R 

N/R 

N/R 

GF 

636 

0 

7.744 

FIXED  WIREWOUND 

N/R 

G657013 

R 

N/R 

N/R 

N/R 

GF 

795 

0 

9.680 

FIXED  W I  REWOUND 

N/R 

N/R 

R 

N/R 

N/R 

N/R 

GF 

0 

0 

26.000 

**  FIXED  WIREWOUND,  RB 

FIXED  WIREWOUND 

RB 

140055-100 

MIL-SPEC 

5 

3.000 

20 

GF 

874 

0 

12.760 

FIXED  WIREWOUND 

R8 

140056300 

MIL-SPEC 

6.3K 

3.000 

20 

GF 

874 

0 

12.760 

FIXED  WIREWOUND 

RB 

1400591-00 

MIL  ■  SPEC 

r 

3.000 

20 

GF 

874 

0 

12.760 
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Resistor  Storage 
Field  Experience 


Resi stor 

Class i f i cat i on 

Resistor 

Type 

Component 

Part  Number 

Qual  i ty 

Ohms 

Power 

Uatts 

Actual 

Temp 

App 

Env 

Number 

F i elded 

Number 

Failed 

Part 

Hours 

FIXED  WIREUOUND 

RB 

223E5K00H 

MIL-SPEC 

5.6K 

2.500 

20 

GF 

3495 

0 

51.042 

FIXED  WI  REWOUND 

RB 

226E3K400H 

MIL-SPEC 

3.4K 

7.000 

20 

GF 

874 

0 

12.760 

FIXED  WIREUOUND 

RB 

280MR039P 

MIL-SPEC 

N/R 

3.000 

20 

GF 

1748 

0 

25.521 

FIXED  WIREUOUND 

RB 

280MR039PO 

MIL-SPEC 

10 

3.000 

20 

GF 

1748 

0 

25.521 

FIXED  WI REWOUND 

RB 

280MR128P 

MIL-SPEC 

N/R 

7.000 

20 

GF 

3496 

0 

51.042 

FIXED  WIREWGUND 

RB 

280MR128P0 

MIL -SPEC 

6.3K 

7.000 

20 

GF 

874 

0 

12.760 

FIXED  WIREUOUND 

RB 

280MR188P 

MIL-SPEC 

N/R 

2.500 

20 

GF 

874 

0 

12.760 

FIXED  WIREWOUND 

RB 

280MR188P0 

MIL-SPEC 

4K 

2.500 

20 

GF 

874 

0 

12.760 

FIXED  WIREUOUND 

RB 

280MT040PO 

MIL -SPEC 

140 

5.000 

20 

GF 

874 

0 

12.760 

FIXED  WIREWOUND 

RB 

305E1002F 

MIL -SPEC 

10K 

1.000 

20 

GF 

874 

0 

12.760 

FIXED  WIREWOUND 

RB 

N/R 

MIL -SPEC 

N/R 

N/R 

25 

GF 

0 

0 

10.000 

**  FIXED  WIREWOUND,  R8R 

FIXED  WIREWOUND 

RBR 

F2R49B 

MIL-SPEC 

2 

6.000 

27 

GF 

10 

0 

0.353 

FIXED  WIREUOUND 

RBR 

F7500A 

MIL-SPEC 

750 

2.500 

27 

GF 

10 

0 

0.151 

FIXED  WIREWOUND 

RBR 

VARIOUS 

R 

N/R 

N/R 

N/R 

AI  F 

9036 

0 

233.550 

FIXED  WIREWOUND 

RBR 

10XM.4750H 

R 

1 

2.500 

27 

GF 

30 

0 

0.878 

FIXED  U I REWOUND 

kBR 

10XM.7320H 

R 

1 

10.000 

27 

GF 

5 

0 

0.187 

FIXED  WIREUOUND 

RBR 

1 OXMl . 220H 

R 

5 

10.000 

27 

GF 

10 

0 

0.343 

FIXED  UI REWOUND 

RBR 

10XM1 .220H 

R 

1 

10.000 

27 

GF 

35 

0 

0.889 

FIXED  WIREWOUND 

RBR 

4501  BA 

R 

46. 4K 

0.150 

27 

GF 

25 

0 

0.9/2 

FIXEO  WIREWOUND 

RBR 

45R0BA 

R 

845 

0.750 

27 

GF 

10 

0 

0.288 

FIXED  WIREWOUND 

RBR 

511R08A 

R 

511 

0.150 

27 

GF 

10 

0 

0.302 

FIXED  WIREWOUND 

RBR 

A8R560FA 

R 

9 

0.150 

27 

GF 

3 

0 

0.132 

90 


Resistor  Storage 
Field  Experience 


Res istor 

Class i f i cat i on 

Res  istor 

Type 

Component 

Part  Number 

Qual i ty 

Ohms 

Power 

Watts 

Actual 

Temp 

App 

Env 

Number 

F i e l ded 

Number 

Fai led 

Part 

Hours 

FIXED  WIREWOUND 

RBR 

AR090FA 

R 

9 

0.150 

27 

GF 

3 

0 

0.123 

FIXED  WIREWOUND 

R8R 

B1 0001  BA 

R 

1 0K 

0.150 

27 

GF 

10 

0 

0.454 

FIXED  WIREWOUND 

RBR 

BT0501BA 

R 

10. 5K 

0.150 

27 

GF 

10 

0 

0.166 

FIXED  WIREWOUND 

RBR 

810501  FA 

R 

10. 5K 

0.150 

27 

GF 

10 

0 

0.230 

FIXED  WIREWOUND 

RBR 

612R70FA 

R 

12 

0.150 

27 

GF 

10 

0 

0.310 

FIXED  WIRFWOUNO 

RBR 

B1690LBA 

R 

61 ,9< 

0.150 

27 

GF 

10 

0 

0.331 

FIXED  WIREWOUND 

RBR 

B17800BA 

R 

1.78X 

0.250 

27 

GF 

10 

0 

0.295 

FIXED  WIREWOUND 

RBR 

B36R50FA 

R 

37 

0.150 

27 

GF 

10 

0 

0.288 

FIXED  WIREWOUND 

RBR 

8453018A 

R 

45. 3X 

0. 150 

27 

GF 

5 

0 

0.187 

FIXED  WIREWOUND 

RBR 

B825R0BA 

R 

825 

0.150 

27 

GF 

10 

0 

0.288 

FIXED  WIREWOUND 

RBR 

B90901BA 

R 

90. 9X 

0.250 

27 

GF 

10 

0 

0.238 

FIXED  WIREWOUND 

RBR 

E953R0BA 

R 

953 

0.150 

27 

GF 

10 

0 

0.230 

FIXED  WIREWOUND 

RBR 

BR2R70FA 

R 

13 

0.150 

27 

GF 

20 

0 

0.684 

FIXED  WIREWOUND 

RBR 

8U2701BA 

R 

12. 7K 

0. 150 

27 

GF 

10 

0 

0.281 

FIXED  WIREWOUND 

RBR 

C10202BA 

R 

102K 

0.750 

27 

GF 

10 

0 

0.295 

FIXED  WIREWOUND 

RBR 

C21002BA 

R 

210K 

0.750 

27 

GF 

10 

0 

0.367 

FIXED  WIREWOUND 

RBR 

C61901BA 

R 

61. 9K 

0.150 

27 

GF 

3 

0 

0.127 

FIXED  WIREWOUND 

RBR 

C66R50BW 

R 

67 

0.250 

27 

GF 

15 

0 

0.475 

FIXED  WIREWOUND 

RBR 

F 1 001 A 

R 

1000 

2.500 

27 

GF 

10 

0 

0.274 

FIXED  WIREWOUND 

RBR 

F10R0A 

R 

10 

2.500 

27 

GF 

10 

0 

0.324 

FIXED  WIREWOUND 

RBR 

F1330A 

R 

133 

2.500 

27 

GF 

5 

0 

0.198 

FIXED  WIREWOUND 

RBR 

F13R3 

R 

13 

1.000 

27 

GF 

10 

0 

0.259 

FIXED  WIREWOUND 

RBP 

F1470A 

R 

147 

2.500 

27 

GF 

15 

0 

0.551 
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Resistor  Storage 
F -eld  Experience 


R  e  s  i  s 

Res  1 stc ' 

Component 

dual i ty 

Ohms 

Power 

Ac  tea 

-  “PP 

Number  N ... 

••  Per 

Part 

C  .  a  s 

’  f  i  c  a  t  ’■  : 

Type 

Part  N. . 

Watts 

T  omp 

Env 

F  i  e  l  dec  F 

i  l  od 

Hours 

FIXES 

W I  REWOUND 

RBR 

F 1 621 S 

R 

1 ,6K 

2.500 

27 

GF 

10 

0 

C.  137 

- : \so 

WI REWOUND 

RSR 

F16R2A 

R 

16 

2.500 

27 

GF 

IP 

0 

0 . 382 

WI REWOUND 

xBR 

F 1960 

R 

196 

1 . 000 

27 

GF 

10 

0 

C.  446 

f;  -  r: 

WI  REWOUND 

53R 

F1960A 

R 

196 

1  .oco 

27 

GF 

0 

0.245 

- :  ■ : : 

" : ' : 

RBR 

F22R6 

R 

23 

2.000 

27 

GF 

5 

° 

0.223 

•- : « : r 

RSR 

f?37DA 

R 

237 

2.500 

27 

GF 

r 

0 . 1  o  i 

FIXES 

f 2870  A 

P 

287 

2.000 

27 

GF 

10 

A 

0.310 

:x--- 

-:-f «i-x: 

RBR 

zp< 5  7' 

R 

287 

1.000 

27 

0 

2 .  356 

■ ;  *  ? ' 

RSR 

f  2  R  '  x*  A 

R 

3 

2.500 

27 

G c 

10 

o 

P.  -66 

:  : 

RSR 

r  7  •*;  -  .. 

R 

7 

J 

2.500 

27 

GF 

i  n 

".266 

■  :  V  : 

w: 

RBR 

F3-E:a 

R 

348 

2.500 

27 

U  < 

25 

o 

?•  .  V  1 1 

'  *  r  ' 

w:  REWOUND 

RBR 

F3-IRBA 

R 

35 

2.500 

27 

GF 

10 

0 

C.238 

FIXES 

WIRE  WOUND 

RBR 

F3R16A 

R 

3 

2.500 

27 

GF 

10 

o 

' .  382 

:IXED 

W I  REWOUND 

RBR 

F42P2C 

R 

42 

6.000 

27 

GF 

ip 

A 

P.338 

c  j  yen 

W! REWOUND 

RBR 

FSIR'A 

R 

51 

2 .  COO 

27 

GF 

15 

0 

0.464 

FIXED 

WI REWOUND 

RBR 

F5620A 

R 

562 

2.000 

27 

GF 

15 

0 

0.637 

p :  XED 

WI °E WOUND 

RBR 

F6190A 

R 

619 

2.500 

27 

GF 

10 

0 

0.291 

FIXED 

W I  REWOUND 

RBR 

F6810A 

R 

681 

2.000 

27 

GF 

26 

0 

0. 753 

FIXED 

WIREWOUND 

RBR 

F7500C 

R 

750 

6.000 

27 

GF 

20 

0 

0.482 

f  I  XED 

WI REWOUND 

RBR 

F7500FA 

R 

750 

6.000 

27 

GF 

3 

0 

0.134 

FIXED 

WIREWOUND 

RBR 

F7RS0A 

R 

8 

2.000 

27 

GF 

10 

0 

0.264 

FIXED 

WIREWOUND 

RBR 

FI4R9A 

R 

23 

1.000 

27 

GF 

10 

0 

0.130 

FIXED 

UIREWOUNO 

RBR 

FR100A 

R 

86 

6.000 

27 

GF 

0 

0.177 
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Resistor  storage 
Field  Exper i ence 


Resistor 

C i ass i f i cat i on 

Resist:' 

Type 

■■  Component 

Part  Number 

Quality  OWms 

Power 

Watts 

Actual 

Temp 

Env 

Number 

F i c ided 

Number 

Failed 

Part 

Hcurs 

-  IXED  W I  REWOUND 

R3R 

FR196A 

R  261 

6.000 

27 

GF 

65 

0 

2.632 

- 1 XED  W ! REWOUND 

R3R 

FR261A 

R  1 

6.000 

27 

GF 

3 

0 

C.  ‘36 

fixed  w: rewound 

RBR 

FR464A 

R  1 

6.000 

27 

GF 

3 

0 

0.136 

fixed  WI REWOUND 

R5R 

G657215 

F  1 

2.5." 

P7 

GF 

15 

0 

0.464 

-  :  «  ED  WI REWOUND 

RBR 

G657215 

R  1 

2 . c ;  c 

27 

GF 

i  n 

o 

n .  i  s7 

-:<FD  W I  - r WOUND 

RBR 

G657215 

?  1 

2  s  -  ~ 

27 

■J  ? 

t: 

C .  ’  6c 

7 : ' - :  w>-r„r,i.:x: 

RBR 

N/R 

R  23’ 

2.000 

27 

GF 

: 

0 .310 

■  .  * i- D  w  .  REWOuNu 

RBP 

DXM 1 1 . 25:* 

R  1  1 

10.000 

2’ 

GF 

10 

0.3  ’3 

'  -  .  *  ED  W  I  Rc WOUND  , 

r  I ' E :  WI REWOUND 

R  t* 

Rw 

N/R 

MIL-SPEC  N/R 

N/F 

30 

GF 

0 

o 

36  .  F  ■'  0 

-::<ED  WI  REWOUND 

RU’ 

N/R 

MI. -SPEC  N/R 

N  P 

25 

G.F 

0 

0 

r  o' 

*  *  o  ■  ,oo,  y  I  REWO‘.  ND 

: ■ <FD  WI REWOUND 

KW=' 

RWR 

10 ’32024 

MIL- r  rr  n/R 

O.l.pO 

IS 

GF 

4284 

n 

66.055 

‘I 'ED  W! REWOUND 

RWR 

VARIOUS 

P  N/R 

N/R 

N/R 

A I  F 

22088 

2 

570.910 

FIXED  WI REWOUND 

RWR 

10180328 

R  N/R 

3.000 

13 

GF 

19278 

1 

306.265 

FIXED  W I  REWOUND 

RWR 

10’ 20329 

R  N/R 

5.500 

13 

GF 

9639 

153.133 

FIXED  W! REWOUND 

RWR 

1C  120709 

R  N/R 

2 . 000 

18 

GF 

4  7124 

748.647 

"  N/P,  N/F 

N/R 

N/R 

C2493FA 

R  249K 

0.130 

27 

GF 

10 

0 

0.958 

**  THERMISTOR  (PTH) 

THERMISTOR  (RTH) 

,  N/P 

N/R 

4 1 T  F53 

MIL-SPEC  ion 

0.700 

2.1 

GF 

874 

1 

1 2 . 760 

**  VAPIA3LE  (NOC), 

VARIABLE  (NOC) 

N/R 

N/R 

N/R 

LOWFR  N/R 

N/R 

N/R 

GF 

0 

4 

300.  ItiO 
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Resistor  Storage 
Field  Experience 


Resistor 

Classification 

Res i stor 

Type 

Component 

Part  Number 

Qual i ty 

Ohms 

Power 

Watts 

Actual 

Temp 

App 

Env 

N  umbe  r 

F i e l ded 

N  umbe  r 

Fai led 

Part 

Hours 

VARIABLE  (NOC) 

N/R 

N/R 

MIL-SPEC 

N/R 

N/R 

25 

GF 

0 

0 

78.000 

VARIABLE  (NOC) 

N/R 

N/R 

R 

N/R 

N/R 

N/R 

GF 

0 

0 

11.000 

**  VARIABLE  NON -WI REWOUND,  N/R 

VARIABLE  NON  - WI REWOUND  N/R 

9605A2 

100K 

N/R 

N/R 

GB 

75284 

0 

659.490 

VARIABLE  NON-WIREWCUND 

N/R 

LA2N040525 

MIL-SPEC 

250K 

0.500 

20 

GF 

1748 

0 

25.521 

**  VARIABLE  NON  - W I  REWOUND ,  RJ 

VARIABLE  NON ■ WI REWOUND  RJ 

240HR036G0 

MIL-SPEC 

N/R 

1  .000 

20 

GF 

2622 

0 

38.281 

VARIABLE  NON -WI REWOUND 

RJ 

240MR06/P0 

MIL-SPEC 

N/R 

2.000 

20 

GF 

1748 

1 

25.521 

VARIABLE  NON-WIREWOUND 

RJ 

34730A 

MIL-SPEC 

N/R 

1 .000 

20 

GF 

874 

0 

12.760 

VARIABLE  NON-WIREWOUND 

RJ 

LA2H336550 

MIL-SPEC 

5K 

0.500 

20 

GF 

1748 

0 

25.521 

VARIABLE  NON-WIREWOUND 

RJ 

LW2N040S50 

MIL-SPEC 

500K 

0.500 

20 

GF 

1748 

0 

25.521 

VARIABLE  NON-WIREWOUND 

RJ 

2901PS979 

R 

10K 

N/R 

27 

GF 

10 

0 

0.144 

VARIABLE  NON-WIREWOUND 

RJ 

2901PS979 

R 

IK 

N/R 

27 

GF 

20 

0 

0.677 

VARIABLE  NON-WIREWOUND 

RJ 

2901PS979 

R 

2K 

N/R 

27 

GF 

10 

0 

0.288 

VARIABLE  NON  - WI REWCJND 

RJ 

2901PS979 

R 

500 

N/R 

27 

GF 

5 

0 

0.202 

VARIABLE  NON-WIREWOUND 

RJ 

2901PS979 

R 

100 

N/R 

27 

GF 

20 

0 

0.684 

VARIABLE  NON-WIREWOUND 

RJ 

2901WS979 

R 

5K 

N/R 

27 

GF 

10 

0 

0.365 

VARIABLE  NON-WIREWOUND 

RJ 

2901WS979 

R 

10K 

N/R 

27 

GF 

25 

0 

0.869 

VARIABLE  NON-WIREWOUND 

RJ 

2901WS979 

R 

100 

N/R 

27 

GF 

10 

0 

0.259 

**  VARIABLE  WIREWOUND, 

VARIABLE  WIREWOUND 

N/R 

N/R 

N/R 

MIL -SPEC 

N/R 

N/R 

25 

GF 

0 

0 

28.000 

VARIABLE  WIREWOUND 

N/R 

N/R 

MIL-SPEC 

N/R 

N/R 

25 

GF 

0 

0 

25.000 
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Resistor  Storage 
F ield  Experience 


Resistor 

Classi f i cat  ion 

Resistor 

Type 

Component 

Part  Number 

Qual itv 

Ohms 

Power 

Watts 

Actual 

Temp 

App 

Env 

Number 

F  i  e 1 ded 

Number 

Fai  led 

Part 

Hours 

**  VARIABLE  W1 REWOUND , 

RR 

VARIABLE  WI REWOUND 

RR 

10177603 

R 

50K 

1.000 

18 

r,F 

1071 

0 

17.015 

VARIABLE  WI REWOUND 

RR 

10180725 

R 

50K 

1.000 

18 

GF 

2142 

0 

34.029 

VARIABLE  WIREWOUND 

RR 

10182305 

R 

50K 

1.000 

18 

GF 

4284 

0 

68.059 

**  VARIABLE  WIREWOUND, 

RTR 

VARIABLE  WIREWOUND 

RTR 

M39015/03 

R 

N/R 

N/R 

N/R 

AI  F 

8534 

1 

220.580 
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Resistor  Summary 


The  following  table  presents  the  results  of  the  nonoperating 
resistor  data  base  data  merge.  The  data  from  this  summary  table  were 
derived  directly  from  the  proceeding  detail  data  section.  A  merged  data 
point  was  computed  for  all  records  which  had  identical  part 
cl  ass  i  f  ica  t  ions  ,  pari:  hypes,  application  environments  and  quality  levels. 
Part  hours  and  failures  were  cumulated  for  components  meeting  these 
criteria.  Field  and  predicted  failure  rates  were  derived  for  each 
merged  data  point.  Predicted  values  were  derived  using  a  power  cycling 
rate  of  zero  in  the  resistor  prediction  model. 


Resist'.’'  Field 
Data  Summary 
Table 


********  * 

Res i  stor 

Typo 

********* 

*******  * 

Gual i ty 

Level 

***★***».• 

Appl i cat i on 

Envi ronment 

*********** 

*********** 

Cun  lulat  i  ve 

Par  t  Hours 

*********** 

N  umbo r 

Fai led 

******** 

************ 

Field 

Failure  Rate 

************ 

************ 

Predicted 

Failure  Rate 

*********** * 

**  RB 

RS 

MIL-  SPEC 

GF 

277.966 

0 

<  0.0032954 

0.00287280 

**  RBR 

RBR 

MIL-SPEC 

GF 

0.504 

0 

«■'  1.8174603 

0.00287280 

RBF 

R 

A I  F 

233.550 

0 

<  0.0039221 

0.00207430 

RBR 

R 

GF 

23.320 

0 

<-<  0.0392796 

0.00033516 

**  RC 

RC 

MIL -SPEC 

GF 

45 '7.159 

1 

0.0002214 

0.00043843 

**  RCR 

RCR 

R 

A  1  F 

2893.500 

0 

<  0.0003166 

0.00011466 

RCR 

R 

GF 

5C . 1 80 

0 

<  0.0166002 

0.00005116 

RCR 

S 

AIF 

25.950 

0 

<<  0.0352987 

0.00006142 

**  RJ 

RJ 

MIL-SPEC 

GF 

127.604 

1 

0.0078367 

0.03120000 

RJ 

R 

GF 

3.438 

0 

<<  0.2626147 

0.00364000 

**  RIR 

RLR 

M 

AIF 

12.975 

0 

<<  0.0705973 

0.00095000 

RLR 

R 

AIF 

7979.700 

0 

<  0.0001148 

0.00026600 

RLR 

R 

GF 

H8.300 

0 

«•  0.0077430 

0.00006720 

**  RN 

RN 

MIL -SPEC 

GF 

6086.690 

0 

<  0.0001505 

0 . 0005  7600 

RN 

R 

GF 

6937.920 

0 

<  0.0001320 

0.00006720 
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Resistor  Field 
Data  Summary 
Table 


*********  ********  ***********  ***********  ********  ************ 

Resistor  Quality  Application  Cumulative  Number  Field 


Type 

********* 

Level 

******** 

Envi ronment 

*********** 

Part  Hours 

*********** 

Failed 

**»r**w*  * 

Fai lure  Rate 

************ 

**  RNC 

RNC 

R 

AIF 

2548.500 

18 

0.0076645 

**  RNR 

RNR 

MIL-SPEC 

GF 

0.524 

0 

«  2.8271605 

RNR 

R 

GF 

12427.445 

0 

<  0.0000757 

**  RR 

RR 

R 

GF 

119.105 

0 

<  0.0076908 

**  RTR 

RTR 

R 

AIF 

220.580 

1 

0.0045555 

**  RU 

RW 

MIL-SPEC 

GF 

56.800 

0 

«  0.0248915 

**  RUR 

RUR 

mil-spec 

GF 

68.059 

0 

<  0.0154589 

RUR 

R 

AIF 

570.910 

2 

0.0055052 

RUR 

R 

GF 

1208.045 

1 

0.0008278 

************ 
Predicted 
Fai lure  Rate 
************ 

0.00026600 

0.00057600 

0.00006720 

0.00564000 

0.00588080 

0.00287280 

0.00287280 

0.00207480 

0.00055516 
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Resistor 

Ground  Fixed  (MIL  — SPEC) 
Failure  Rates 
('Fa/Vures  Fer  M////on  Fours) 
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FIGURE  R- 2 :  RESISTOR  FAILURE  RATE  VS.  RESISTOR  TYPE 


Ca  oaci tors 


i 

j 

i 

i 
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Capacitor  Data  File  Description 

Field  experience  data  on  ceramic,  electrolytic,  glass,  mica, 
paper/pl a s l ic  and  variable  capacitors  are  outlined  in  this  section.  Data 
from  the  capacitor  nonoperating  field  experience  detail  data  section 
have  been  sorted  and  grouped  according  to  their  classification  and  part 
type.  Individual  records  have  been  sorted  by  capacitor  classification, 
capacitor  type,  quality,  application  environment  and  part  number.  Each 
capacitor  data  record  consists  of  the  following  characteristic  data 
fields : 

o  Capacitor  Classification:  General  description  of  the 

capacitor  indicating  its 
material  and  characteristics. 
This  report  presents  data  on 
fixed  ceramic,  electrolytic , 
glass,  mica,  pa per /plastic 
and  variable  capacitors. 

o  Capacitor  Type:  2  or  3  digit  code  used  to 

further  describe  the 
capacitor  classifications. 
Table  C-l  illustrates  the 
capacitor  type  codes. 

o  Package  Seal  :  Indicates  the  type  of  seal 

used  in  packaging  the 
capacitor.  This  will  either 
be  hermetic  or  non-hermetic 
for  records  where  seal  type 
could  be  determined. 
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TABLE  C-l  : 

CAPACITOR  CLASSIFICATIONS  AND  TYPES 


Soecif ication 


Paper/Plastic  Film 
MIL-C-25 
MIL-C-11693 

MIL-C-12889 

MIL-C-14157 

MIL-C-18312 

MIL-C-19978 

MIl-C-39022 

MIL-C-55514 
M I L-C-83421 


Mica 

MIL-C-5 

MIL-C-10950 

MIL-C-39001 


Glass 

HI L-C-l 127  2 
MIL-C-23269 


Ceramic 
MIL-C-20 
M I L-C-l 1015 
Mll-C-jam** 


Electrolytic 

MIl-C-62 

M I L-C-3965 
MIL-C-39003 

MIL-C-39006 

MIl-C-39018 


Variable  Capacitors 
MIl-C-81 
MIL-C-92 
MIL-C-14409 
MIL-C-23183 


Capacitors,  Fixed,  Paper 

Capacitors,  Fixed,  Paper,  Metallized  Paper,  Metallized  Plastic. 

RFI  Feed-Thru,  Established  Reliability  and  Non-Establ i shed  Reliability 

Capacitors,  Fixed,  Paper,  RFI  Bypass 

Capacitors,  Fixed,  Paper-Plastic,  Established  Reliability 

Capacitors,  Metallized  Paper,  Paper-Plastic,  Plastic 

Capacitors,  Fixed,  Plastic  (or  Paper-Plastic),  Established  and 

Non-Establ 1  shed  Reliability 

Capacitors,  Fixed,  Metallized,  Paper-Plastic  Film  or  Plastic  Film 
Dielectric,  Established  Reliability 

Capacitors,  Plastic,  Metallized  Plastic,  Established  Reliability 
Capacitors,  Super-Metallized  Plastic,  Established  Reliability 


Capacitors,  Fixed,  Mica 

Capacitors,  Fixed,  Mica,  8utton  Sytle 

Capacitors,  Fixed,  Mica,  Established  Reliability 


Capacitors,  Glass 

Capacitors,  Fixed,  Glass,  Established  Reliability 


Capacitors,  Fixed,  Ceramic  (Temperature  Compensating) 

Capacitors,  Fixed,  Ceramic  (General  Purpose) 

Capacitors,  Fixed,  Ceramic  (General  Purpose),  Established  Reliability 


■  :e 


? 


:a 

;py 

2  H 

:o/:qr 

:hr 

:fr 

:rh 


cm 

CB 

CMR 


CY 

CYR 


CC/CCR 

CK 

CK.R 


Capacitors,  Fixed,  Electrolytic  (DC,  Aluminum,  Dry  Electrolyte,  CE 

Polarized) 

Capacitors,  Fixed,  Electrolytic  (Non-solid  Electrolyte),  Tantalum  CL 

Capacitors,  Fixed,  Electrolytic,  Tantalum,  Solid  Electrolyte,  CSR 

Established  Reliability 

Capacitors,  Fixed,  Electrolytic,  Tantalum,  Non-solid  Electrolyte,  CLR 

Established  Reliability 

Capacitors,  Fixed,  Electrolytic,  Aluminum  Oxide  C'J 


Capacitors,  Variable,  Ceramic  C; 
Capacitors,  Air,  Trinmer  CT 
Capacitors,  Variable,  Piston  Type,  Tubular  Trimmer  ” 
Capacitors,  Vacuum  or  Gas,  Fixed  and  Variable  CC 
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o  Actual  Temperature: 


o  Qua  1 i ty  : 


Average  temperature  which  the 
capacitor  is  exposed  to 
during  periods  of  non¬ 
operation.  The  actual 
temperature  is  given  in 
degrees  centigrade. 

Codes  which  indicate  the 
level  of  quality  control  a 
device  has  been  subjected  to. 
These  codes  are  based  on  the 
level  of  testing  the  com¬ 
ponent  received  before  being 
installed  into  a  system. 
Quality  levels  are  defined  in 
the  appropriate  military 
specification.  Table  C-2 
shows  the  various  capacitor 
qua! i ty  1 evel s. 


TABLE  C-2 : 

CAPACITOR  QUALITY  LEVELS 


Qua! ity  Level s 
T 

I  S 

R 
P 


I 

I 


L  | 

MIL-SPEC  | 


Capacitor  Storage 
F ield  Experience 


Capac i tor 

C  l  ass i f i cat i on 

Capac i tor 

Type 

Component 

Part  Number 

Qua l i ty 

Package 

Seat 

Ac  tua 

T  emp 

l  App 

Env 

Nunibe'- 

F ' etded 

N umbo r 

F a i led 

Par  t 

Hours 

**  FIXED,  N/R 

FIXED 

N/R 

M83439/06 

T 

HERMETIC 

N/R 

A I  F 

2008 

0 

51.901 

FIXED 

N/R 

235MR349P 

T 

N/R 

20 

GF 

2622 

n 

38.28' 

FIXED 

N/R 

GA2  OUUFPO 

T 

N/R 

20 

GF 

874 

0 

1 2 . 760 

FIXED 

N/R 

NCJ794 

T 

N/R 

20 

GF 

-370 

o 

53.80? 

**  FIXED  CERAMIC, 

FIXED  CERAMIC 

CC 

CC 

10180778 

N/R 

N/R 

GF 

61047 

n 

989.838 

FIXED  CERAMIC 

CC 

10180779 

L 

N/R 

N/R 

GF 

1  ’4597 

0 

1820.573 

FIXED  CERAMIC 

CC 

LA5C152RF 

L 

HERMETIC 

27 

GF 

10 

0 

0.31-0 

FIXED  CERAMiC 

CC 

23SMR337P0 

mil-spec 

N/R 

20 

GF 

874 

0 

12.760 

**  FIXEO  CFRAMIC, 

FIXED  CERAMIC 

CCR 

CCR 

102-468 1 5 

L 

HERMETIC 

N/R 

GF 

39 

0 

1.118 

FIXED  CERAMIC 

CCR 

CCR05CF 101FM 

M 

NON  ■ HERMETIC 

N/R 

A  I  F 

502 

0 

12.975 

FIXED  CERAMIC 

CCR 

CCR06CG 1 03JM 

M 

NON- HERMETIC 

N/R 

A  1  F 

1004 

0 

25.950 

FIXED  CERAMIC 

CCR 

CCR06CG1 53XM 

M 

NON -HERMETIC 

N/R 

A  I  F 

5C2 

0 

12.975 

FIXED  CERAMIC 

CCR 

CCR75CG221JM 

M 

non-hermetic 

N/R 

A  I  F 

2008 

1 

51.901 

FIXED  ocramic 

CCR 

CCR75CG470JM 

M 

NON-HERMETIC 

N/R 

A I  F 

2008 

2 

51.901 

FIXED  CERAMIC 

CCR 

CCR75CG820JM 

M 

NON  HERMETIC 

N/R 

A  I  F 

1004 

25.950 

FIXED  CERAMIC 

CCR 

CCR76CG271 JM 

MIL  -  SPEC 

NON-HERMETIC 

N/R 

A  I  F 

1004 

0 

25.950 

FIXEO  CERAMIC 

CCR 

CCR06CG1 03XM 

N/R 

NON-HERMETIC 

N/R 

a:  f 

502 

0 

12.975 

FIXEO  CERAMIC 

CCR 

CCR06CG 1 83 JM 

N/R 

NON-HERMETIC 

N/R 

A  I  F 

1004 

0 

25.950 

FIXED  CERAMIC 

CCR 

CCR  75CG1 81 JM 

N/R 

NON-HERMETIC 

N/R 

A  I  F 

o 

o 

2 

25.950 

**  FIXED  CERAMIC, 

FIXED  CERAMIC 

CK 

CX 

10183503 

L 

N/R 

N/R 

GF 

5355 

0 

85.074 
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Capac i tor 

Capac i tor 

Component 

Capacitor  Storage 

Field  Experience 

Quality  Package 

Actual 

App 

Number 

N  uniDe  r 

Part 

Class1 

i  f i cat i on 

Type 

Part  Number 

Seal 

Temp 

Env 

f i elaea 

F  a i i ed 

Hour  < 

FIXED 

CERAMIC 

CX 

10183505 

L  N/R 

N/R 

Gf 

58905 

0 

935.229 

FIXED 

CERAMIC 

CX 

235MR075P 

MIL -SPEC  N/R 

20 

Gf 

5244 

0 

76.562 

FIXED 

CERAMIC 

CX 

235MR075P0 

MIL- SPEC  N/R 

20 

GF 

6118 

0 

89.323 

FIXED 

CERAMIC 

CX 

235MR075P0 

MIL-SPEC  N/R 

20 

GF 

874 

0 

1 2 . 760 

FIXED 

CERAMIC 

CX 

235MR075P0 

MIL-SPEr  N/R 

20 

GF 

4370 

0 

63.807 

FIXED 

CERAMIC 

CX 

235MR075P0 

MIL-SPEC  N/R 

20 

GF 

874 

0 

12.760 

FIXED 

CERAMIC 

CX 

235MR075P0 

MIL-SPEC  N/R 

20 

GF 

1  748 

0 

25.521 

FIXED 

CERAMIC 

CX 

235MR075P0 

MIL-SPEC  N/R 

20 

GF 

874 

0 

1 2 . 760 

FIXED 

CERAMIC 

CX 

235MR075P0 

MIL -SPEC  N/R 

20 

GF 

1748 

0 

25.521 

FIXED 

CERAMIC 

CX 

235MR075P0 

MIL-SPEC  N/R 

20 

GF 

7866 

0 

114.84* 

FIXEO 

CERAMIC 

CX 

235MR075P0 

MIL-SPEC  N/R 

20 

GF 

1748 

0 

25.521 

FIXED 

CERAMIC 

CX 

235MR075PO 

MIL-SPEC  N/R 

20 

GF 

5244 

0 

76.562 

FIXED 

CERAMIC 

CX 

235MR075P0 

MIL-SPEC  N/R 

20 

GF 

6992 

0 

102.083 

FIXED 

CERAMIC 

CX 

235MR075P0 

MIL-SPEC  N/R 

20 

GF 

3496 

0 

51.042 

FIXED 

CERAMIC 

CX 

235MR075P0 

MIL-SPEC  N/R 

20 

GF 

1748 

0 

25.521 

FIXED 

CERAMIC 

CX 

235MR134P0 

MIL-SPEC  N/R 

20 

GF 

874 

0 

12.760 

FIXED 

CERAMIC 

CX 

235MR235P 

MIL-SPEC  N/R 

20 

GF 

874 

0 

1 2 . 760 

c  I  XED 

CERAMIC 

CX 

235MR235P0 

MIL-SPEC  N/R 

20 

GF 

874 

0 

12.76 

FIXED 

CERAMIC 

CX 

235MR235P0 

MIL-SPEC  N/R 

20 

GF 

874 

0 

12.760 

FIXED 

CERAMIC 

CX 

235MR235P0 

MIL-SPEC  N/R 

20 

GF 

874 

0 

12.760 

FIXED 

CERAMIC 

CX 

235MP235P0 

MIL-SPEC  N/R 

20 

GF 

1743 

0 

25.521 

FIXED 

CERAMIC 

CX 

235MR235PO 

MIL-SPEC  N/R 

20 

GF 

874 

0 

12.760 

FIXED 

CERAMIC 

CX 

235MR235P0 

I-'IL-SPEC  N/R 

20 

GF 

1748 

0 

25.521 
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Capacitor  Storage 
Field  Experience 


Capacitor 

Classi f i cat i on 

Capaci 

Type 

tor  Component 

Part  Number 

Quality  Package 

Seat 

Actual 

Temp 

App  Number 

Env  Fielded 

Number 

Failed 

Part 

Hours 

FIXED  CERAMIC 

CK 

235MR235P0 

MIL-SPEC  N/R 

20 

GF 

874 

0 

12.760 

FIXED  CERAMIC 

CK 

235MR235P0 

MIL-SPEC  N/R 

20 

GF 

874 

0 

12.760 

FIXED  CERAMIC 

CK 

235MR235P0 

MIL-SPEC  N/R 

20 

GF 

13110 

0 

191.406 

FIXED  CERAMIC 

CK 

235MR235P0 

MIL-SPEC  N/R 

20 

GF 

874 

0 

12.760 

FIXED  CERAMIC 

CK 

235MR235P0 

MIL-SPEC  N/R 

20 

GF 

874 

0 

12.760 

FIXED  CERAMIC 

CK 

C10A332K 

MIL-SPEC  N/R 

20 

GF 

874 

0 

12.760 

FIXED  CERAMIC 

CK 

C10A394J 

MIL-SPEC  N/R 

20 

GF 

1748 

0 

25.521 

FIXED  CERAMIC 

CK 

C10A504K 

MIL -SPEC  N/R 

20 

GF 

874 

0 

12.760 

FIXED  CERAMIC 

CK 

C10B103J 

MIL-SPEC  N/R 

20 

GF 

874 

0 

12.760 

FIXED  CERAMIC 

CK 

C10B104J 

MIL-SPEC  N/R 

20 

GF 

1748 

0 

25.521 

FIXED  CERAMIC 

CK 

C10B223J 

MIL-SPEC  N/R 

20 

GF 

874 

0 

12.760 

FIXED  CERAMIC 

CK 

C10B273K 

MIL -SPEC  N/R 

20 

GF 

874 

0 

12.760 

FIXED  CERAMIC 

CK 

C10B333K 

MIL-SPEC  N/R 

20 

GF 

874 

0 

12.760 

FIXED  CERAMIC 

CK 

C10B472J 

MIL-SPEC  N/R 

20 

GF 

874 

0 

12.760 

FIXED  CERAMIC 

CK 

C10B683K 

MIL-SPEC  N/R 

20 

GF 

874 

0 

12.760 

FIXED  CERAMIC 

CK 

CK06BX272K 

MIL-SPEC  N/R 

20 

GF 

37882 

0 

548.697 

FIXED  CERAMIC 

CK 

CK06CW390 

MIL-SPEC  N/R 

20 

GF 

1748 

0 

25.521 

FIXED  CERAMIC 

CK 

CY10B333K 

MIL-SPEC  N/R 

20 

GF 

874 

0 

12.760 

FIXED  CERAMIC 

CK 

CY132C221 J 

MIL-SPEC  N/R 

20 

GF 

874 

0 

12.760 

FIXED  CERAMIC 

CK 

CY13C101 J 

MIL-SPEC  N/R 

20 

GF 

3496 

0 

51.042 

FIXED  CERAMIC 

CK 

CY13C620J 

MIL-SPEC  N/R 

20 

GF 

874 

0 

12.760 

FIXED  CERAMIC 

CK 

CY13CJ 

MIL-SPEC  N/R 

20 

GF 

4370 

0 

63.802 

FIXED  CERAMIC 

CK 

CY17C102J 

MIL-SPEC  N/R 

20 

GF 

2622 

0 

38.281 
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Capac i tor  Storage 
Field  Experience 


Capaci tor 

Classification 

Capac i tor 
Type 

Component 

Part  Number 

Quat i ty 

Package 

Seal 

Actual 

T  emp 

App 

Env 

Number 

F i elded 

Number 

Failed 

Part 

Hours 

FIXED  CERAMIC 

CK 

CY17C301J 

MIL-SPEC 

N/R 

20 

GF 

874 

0 

12.760 

FIXED  CERAMIC 

CK 

CY17C331 J 

MIL-SPEC 

N/R 

20 

GF 

1748 

0 

25.521 

FIXED  CERAMIC 

CK 

CY17C511J 

MIL-SPEC 

N/R 

20 

GF 

874 

0 

12.760 

FIXED  CERAMIC 

CK 

CY17C751 J 

MIL-SPEC 

N/R 

20 

GF 

874 

0 

12.760 

FIXED  CERAMIC 

CK 

CY17CJ 

MIL-SPEC 

N/R 

20 

GF 

874 

0 

12.760 

FIXED  CERAMIC 

CK 

CY20C621 J 

MIL-SPEC 

N/R 

20 

GF 

874 

0 

12.760 

FIXED  CERAMIC 

CK 

CY22C122J 

MIL-SPEC 

N/R 

20 

GF 

1748 

0 

25.521 

FIXED  CERAMIC 

CK 

CY22G511J 

MIL-SPEC 

N/R 

20 

GF 

874 

0 

12.76b 

FIXED  CERAMIC 

CK 

CYK01BT332 

MIL-SPEC 

N/R 

20 

GF 

874 

0 

12.760 

FIXED  CERAMIC 

CK 

N/R 

MIL-SPEC 

N/R 

N/R 

GF 

N/R 

3 

729.000 

FIXEO  CERAMIC 

CK 

N/R 

MIL -SPEC 

N/R 

N/R 

GF 

N/R 

0 

18.000 

FIXED  CERAMIC 

CK 

235MR075P0 

N/R 

N/R 

N/R 

GF 

874 

0 

12.760 

**  FIXED  CERAMIC, 

FIXED  CERAMIC 

CKR 

CKR 

10180326 

L 

N/R 

N/R 

GF 

84609 

0 

1344.161 

FIXED  CERAMIC 

CKR 

10180327 

L 

N/R 

N/R 

GF 

80325 

0 

1276.103 

FIXED  CERAMIC 

CKR 

10180704 

L 

N/R 

N/R 

GF 

93177 

1 

1480.279 

FIXED  CERAMIC 

CKR 

10180753 

L 

N/R 

N/R 

GF 

5355 

1 

85.074 

FIXED  CERAMIC 

CKR 

10182003 

L 

N/R 

N/R 

GF 

5355 

0 

85.074 

FIXED  CERAMIC 

CKR 

10182087 

L 

N/R 

N/R 

GF 

33201 

0 

527.456 

FIXED  CERAMIC 

CKR 

CK058 

L 

HERMETIC 

N/R 

GF 

117 

0 

3.355 

FIXED  CERAMIC 

CKR 

CK068 

L 

HERMETIC 

N/R 

GF 

117 

0 

3.355 

FIXED  CERAMIC 

CKR 

CKR06B 

L 

HERMETIC 

N/R 

GF 

156 

0 

4.473 

FIXEO  CERAMIC 

CKR 

G657113 

L 

HERMETIC 

N/R 

GF 

36888 

0 

449.143 
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Capacitor  Storage 
F ield  Experience 


Capac i tor 

Classi fi cat  ion 

Capac i tor 
Type 

Component 

Part  Number 

Oual i ty 

Package 

Seal 

Actual 

Temp 

App  Number 

Env  Fielded 

Number 

Failed 

Part 

Hours 

FIXED  CERAMIC 

CKR 

G6571 14 

L 

HERMETIC 

N/R 

GF 

24009 

0 

292.330 

FIXED  CERAMIC 

CKR 

G657173 

L 

HERMETIC 

N/R 

GF 

11925 

0 

145.197 

FIXED  CERAMIC 

CKR 

G657173- 12 

L 

HERMETIC 

27 

GF 

10 

0 

0.317 

FIXED  CERAMIC 

CKR 

G657327 

L 

HERMETIC 

N/R 

GF 

1113 

0 

13.552 

FIXED  CERAMIC 

CKR 

M39014 

L 

HERMETIC 

N/R 

GF 

6000 

0 

131 .400 

FIXED  CERAMIC 

CKR 

M39014 

L 

HERMETIC 

N/R 

GF 

200790 

0 

1997.230 

FIXED  CERAMIC 

CKR 

MIS13295 

L 

HERMETIC 

N/R 

GF 

39 

0 

1.118 

FIXED  CERAMIC 

CKR 

MIS13296 

L 

HERMETIC 

N/R 

GF 

117 

0 

3.355 

FIXED  CERAMIC 

CKR 

N/R 

1. 

HERMETIC 

N/R 

GF 

795 

0 

9.680 

FIXED  CERAMIC 

CKR 

N/R 

L 

HERMETIC 

N/R 

GF 

N/R 

2 

3103.000 

FIXED  CERAMIC 

CKR 

M390 14/02 

N/R 

N/R 

N/R 

AIF 

58232 

2 

1505.100 

FIXED  CERAMIC 

CKR 

M39014/03 

N/R 

HERMETIC 

N/R 

AIF 

10040 

0 

259.500 

FIXED  CERAMIC 

CKR 

M39014/05 

N/R 

N/R 

N/R 

AIF 

68774 

2 

1776.600 

FIXED  CERAMIC 

CKR 

M39014/01 

R 

N/R 

N/R 

AIF 

37650 

4 

97.314 

**  FIXED  CERAMIC, 

FIXED  CERAMIC 

N/R 

N/R 

N/R 

l 

HERMETIC 

N/R 

GF 

N/R 

0 

82.000 

FIXED  CERAMIC 

N/R 

N/R 

l 

HERMETIC 

N/R 

GF 

N/R 

0 

518.000 

FIXED  CERAMIC 

N/R 

N/R 

LOWER 

NON-HERMETIC 

N/R 

GF 

N/R 

0 

1657.000 

FIXEO  CERAMIC 

N/R 

N/R 

MIL-SPEC 

HERMETIC 

28 

GF 

N/R 

1 

25.000 

FIXED  CERAMIC 

N/R 

N/R 

MIL-SPEC 

HERMETIC 

18 

GF 

N/R 

0 

835.000 

FIXED  CERAMIC 

N/R 

N/R 

MIL-SPEC 

HERMETIC 

25 

GF 

N/R 

5 

1637.000 

FIXED  CERAMIC 

N/R 

N/R 

T 

HERMETIC 

25 

GF 

N/R 

0 

84.000 
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Capacitor  Storage 
F i eld  Experience 


Capaci tor 

Capac i tor 

Component 

Quality  Package 

Actua l 

App  Number 

Number 

Part 

Classi f i cation 

Type 

Part  Number 

Seal 

T  emp 

Env 

F i elded 

F  a i led 

Hours 

**  FIXED  ELECTROLYTIC,  CL 

FIXED  ELECTROLYTIC 

CL 

N/R 

l.  HERMETIC 

N/R 

GF 

N/R 

4 

430.000 

FIXED  ELECTROLYTIC 

CL 

122D405C31 

MIL-SPEC  N/R 

20 

GF 

874 

0 

12.760 

FIXED  ELECTROLYTIC 

CL 

130D406C20 

MIL-SPEC  N/R 

20 

GF 

3496 

0 

51.042 

FIXED  ELECTROLYTIC 

CL 

130D805C20 

MIL-SPEC  N/R 

20 

GF 

5244 

0 

76.562 

FIXED  ELECTROLYTIC 

CL 

130D805C20 

MIL-SPEC  N/R 

20 

GF 

874 

0 

12.760 

FIXED  ELECTROLYTIC 

CL 

140D605X03 

MIL-SPEC  N/R 

20 

GF 

1748 

0 

25.521 

FIXED  ELECTROLYTIC 

CL 

151N1400- 1 

MIL-SPEC  N/R 

20 

GF 

874 

0 

12.760 

FIXED  ELECTROLYTIC 

CL 

235MR273P0 

MIL-SPEC  N/R 

20 

GF 

874 

0 

12.760 

FIXED  ELECTROLYTIC 

CL 

235MR273P0 

MIL-SPEC  N/R 

20 

GF 

874 

0 

12.760 

FIXED  ELECTROLYTIC 

CL 

235MR273P0 

MIL-SPEC  N/R 

20 

GF 

874 

0 

12.760 

FIXEO  ELECTROLYTIC 

CL 

235MR314P0 

MIL-SPEC  N/R 

20 

GF 

874 

0 

12.760 

FIXED  ELECTROLYTIC 

CL 

235MT398P0 

MIL-SPEC  N/R 

20 

GF 

874 

0 

12.760 

FIXED  ELECTROLYTIC 

CL 

29F1606 

MIL-SPEC  N/R 

20 

GF 

874 

0 

12.760 

FIXED  ELECTROLYTIC 

CL 

29F2134 

MIL-SPEC  N/R 

20 

GF 

1748 

0 

25.521 

FIXED  ELECTROLYTIC 

CL 

29F7014 

MIL-SPEC  N/R 

20 

GF 

874 

0 

12.760 

FIXED  ELECTROLYTIC 

CL 

405T304P0J 

MIL-SPEC  N/R 

20 

GF 

874 

0 

12.760 

FIXED  ELECTROLYTIC 

CL 

CL  1 0BT040T 

MIL-SPEC  N/R 

20 

GF 

874 

0 

12.760 

FIXED  ELECTROLYTIC 

CL 

CL  1 0DR080T 

MIL-SPEC  N/R 

20 

GF 

874 

0 

12.760 

FIXED  ELECTROLYTIC 

CL 

CL14DR250U 

MIL-SPEC  N/R 

20 

GF 

1748 

0 

25.521 

FIXED  ELECTROLYTIC 

CL 

CL31CQ050M 

MIL-SPEC  N/R 

20 

GF 

874 

0 

12.760 

FIXED  ELECTROLYTIC 

CL 

CL32CD350M 

MIL-SPEC  N/R 

20 

GF 

874 

0 

12.760 

FIXED  ELECTROLYTIC 

CL 

CL33B0010M 

MIL-SPEC  N/R 

20 

GF 

874 

0 

12.760 

FIXED  ELECTROLYTIC 

CL 

CL65CC250K 

MIL-SPEC  N/R 

20 

GF 

874 

0 

12.760 
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Capacitor  Storage 
F ield  Experience 


Capaci tor 

Capaci tor 

Component 

Quality  Package 

Actual 

App 

N  umbe  r 

Number 

Part 

Classi f i cat  ion 

Type 

Part  Number 

Seal 

Temp 

Env 

F i e l ded 

Failed 

Hours 

FIXED  ELECTROLYTIC 

CL 

CL65CG101K 

MIL-SPEC  N/R 

20 

GF 

874 

0 

12.760 

FIXED  ELECTROLYTIC 

CL 

CL65CH080K 

MIL-SPEC  N/R 

20 

GF 

1748 

0 

25.521 

FIXED  ELECTROLYTIC 

CL 

CL65CX040K 

MIL-SPEC  N/R 

20 

GF 

874 

0 

12.760 

FIXED  ELECTROLYTIC 

CL 

CL65CK500K 

MIL-SPEC  N/R 

20 

GF 

1748 

0 

25.521 

FIXED  ELECTROLYTIC 

CL 

CL65CL150K 

MIL-SPEC  N/R 

20 

GF 

874 

0 

12.760 

FIXED  ELECTROLYTIC 

CL 

CL65CL3R5K 

MIL-SPEC  N/R 

20 

GF 

1748 

0 

25.521 

FIXED  ELECTROLYTIC 

CL 

CL65CP090K 

MIL-SPEC  N/R 

20 

GF 

874 

0 

12.760 

FIXED  ELECTROLYTIC 

CL 

CL65CP1R7K 

MIL-SPEC  N/R 

20 

GF 

5244 

0 

76.562 

FIXED  ELECTROLYTIC 

CL 

CL65CP250K 

MIL-SPEC  N/R 

20 

GF 

1748 

0 

25.521 

FIXED  ELECTROLYTIC 

CL 

N/R 

MIL-SPEC  HERMETIC 

25 

GF 

N/R 

3 

560.000 

FIXED  ELECTROLYTIC 

CL 

N/R 

MIL-SPEC  N/R 

20 

GF 

874 

0 

12.760 

FIXED  ELECTROLYTIC 

CL 

N/R 

MIL-SPEC  N/R 

N/R 

GF 

N/R 

2 

0.800 

FIXED  ELECTROLYTIC 

CL 

XTH25E 

MIL-SPEC  N/R 

20 

GF 

874 

0 

12.760 

FIXED  ELECTROLYTIC 

CL 

XTK405T 1 70 

MIL-SPEC  N/R 

20 

GF 

874 

0 

12.760 

FIXED  ELECTROLYTIC 

CL 

XTL605U360 

MIL-SPEC  N/R 

20 

GF 

874 

0 

12.760 

FIXED  ELECTROLYTIC 

CL 

XTM405T305 

MIL-SPEC  N/R 

20 

GF 

874 

0 

12.760 

FIXED  ELECTROLYTIC 

CL 

XTM405T340 

MIL-SPEC  N/R 

20 

GF 

874 

0 

12.760 

FIXED  ELECTROLYTIC 

CL 

XTM8D5T 1 70 

MIL-SPEC  N/R 

20 

GF 

874 

0 

12.760 

FIXED  ELECTROLYTIC 

CL 

XTV306T360 

MIL-SPEC  N/R 

20 

GF 

874 

0 

12.760 

FIXED  ELECTROLYTIC 

CL 

XTV757T060 

MIL-SPEC  N/R 

20 

GF 

874 

0 

12.760 

**  FIXED  ELECTROLYTIC 

CLR 

FIXED  ELECTROLYTIC 

CLR 

CL658 

L  HERMETIC 

N/R 

GF 

507 

2 

14.539 

FIXED  ELECTROLYTIC 

CLR 

CL65C 

L  HERMETIC 

N/R 

GF 

39 

0 

1.118 
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Capacitor  Storage 
Field  Experience 


Capacitor 

Classification 

Capaci tor 
Type 

Component 

Part  Number 

Qual i ty 

Package 

Seal 

Actual 

Temp 

App  Number 

Env  Fielded 

Number 

Fail ed 

Part 

Hours 

FIXED  ELECTROLYTIC 

CLR 

G739265 

L 

HERMETIC 

N/R 

GF 

1272 

0 

15.488 

FIXED  ELECTROLYTIC 

CLR 

N/R 

L 

HERMETIC 

N/R 

GF 

N/R 

0 

145.000 

FIXED  ELECTROLYTIC 

CLR 

N/R 

MIL -SPEC 

N/R 

N/R 

GF 

N/R 

0 

8.000 

**  FIXED  ELECTROLYTIC,  CSR 

FIXED  ELECTROLYTIC  CSR 

10084347 

L 

HERMETIC 

N/R 

GF 

360 

0 

7.884 

FIXED  ELECTROLYTIC 

CSR 

10180309 

L 

N/R 

N/R 

GF 

80325 

0 

1276.103 

FIXED  ELECTROLYTIC 

CSR 

1018037 

L 

N/R 

N/R 

GF 

86751 

0 

1378.191 

FIXED  ELECTROLYTIC 

CSR 

10180761 

L 

N/R 

N/R 

GF 

80325 

0 

1276.103 

FIXED  ELECTROLYTIC 

CSR 

11301075-1 

L 

HERMETIC 

27 

GF 

10 

0 

0.259 

FIXED  ELECTROLYTIC 

CSR 

11301075-3 

L 

HERMETIC 

27 

GF 

10 

0 

0.410 

FIXED  ELECTROLYTIC 

CSR 

CSR13D 

L 

HERMETIC 

N/R 

GF 

156 

0 

4.473 

FIXED  ELECTROLYTIC 

CSR 

CSR13F 

L 

HERMETIC 

N/R 

GF 

78 

0 

2.237 

FIXED  ELECTROLYTIC 

CSR 

CSR13G 

L 

HERMETIC 

N/R 

GF 

39 

0 

1.118 

FIXED  ELECTROLYTIC 

CSR 

G657119-1 

L 

HERMETIC 

27 

GF 

5 

0 

0.205 

FIXED  ELECTROLYTIC 

CSR 

G6571 19-13 

L 

HERMETIC 

27 

GF 

10 

0 

0.310 

FIXED  ELECTROLYTIC 

CSR 

G6571 19-13 

L 

HERMETIC 

27 

GF 

10 

0 

0.252 

FIXED  ELECTROLYTIC 

CSR 

G6571 19-2 

L 

HERMETIC 

27 

GF 

10 

0 

0.425 

FIXED  ELECTROLYTIC 

CSR 

G6571 19-3 

L 

HERMETIC 

27 

GF 

20 

0 

0.641 

FIXED  ELECTROLYTIC 

CSR 

G6571 19-4 

L 

HERMETIC 

27 

GF 

10 

0 

0.418 

FIXED  ELECTROLYTIC 

CSR 

G6571 19-5 

L 

HERMETIC 

27 

GF 

20 

0 

0.590 

FIXED  ELECTROLYTIC 

CSR 

G657119-5 

L 

HERMETIC 

27 

GF 

20 

0 

0.742 

FIXED  ELECTROLYTIC 

CSR 

G6571 19-6 

L 

HERMETIC 

27 

GF 

20 

0 

0.518 

FIXED  ELECTROLYTIC 

CSR 

G6571 19-7 

L 

HERMETIC 

27 

GF 

5 

0 

0.238 
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Capaci tor 
Classi f icat i on 

FIXED  ELECTROLYTIC 

FIXED  ELECTROLYTIC 
FIXED  ELECTROLYTIC 
FIXED  ELECTROLYTIC 
FIXED  ELECTROLYTIC 
FIXED  ELECTROLYTIC 

FIXED  ELECTROLYTIC 
FIXED  ELECTROLYTIC 

FIXED  ELECTROLYTIC 
FIXED  ELECTROLYTIC 
FIXED  ELECTROLYTIC 
FIXED  ELECTROLYTIC 
FIXED  ELECTROLYTIC 

FIXED  ELECTROLYTIC 

FIXED  ELECTROLYTIC 

FIXED  ELECTROLYTIC 

FIXED  ELECTROLYTIC 

FIXED  ELECTROLYTIC 

FIXED  ELECTROLYTIC 

FIXED  ELECTROLYTIC 
FIXED  ELECTROLYTIC 

FIXED  ELECTROLYTIC 

FIXED  ELECTROLYTIC 


Capacitor  Storage 
F ietd  Experience 


Capai 

titor  Component 

Qual i ty 

Package 

Actual 

App 

N  umbe  r 

Number 

Part 

Type 

Part  Number 

Seal 

Temp 

Env 

F i elded 

Fai Led 

Hours 

CSR 

G657120 

L 

HERMETIC 

N/R 

GF 

3180 

0 

38.719 

CSR 

G657120- 1 

L 

HERMETIC 

27 

GF 

20 

0 

0.835 

CSR 

G657120- 1 

L 

HERMETIC 

27 

GF 

10 

0 

0.439 

CSR 

G657120- 10 

L 

HERMETIC 

27 

GF 

10 

0 

0.454 

CSR 

G657120- 17 

L 

HERMETIC 

27 

GF 

10 

0 

0.425 

CSR 

G657120-17 

L 

HERMETIC 

27 

GF 

10 

0 

0.324 

CSR 

G657120-3 

L 

HERMETIC 

27 

GF 

10 

0 

0.410 

CSR 

G657120-5 

L 

HERMETIC 

27 

GF 

10 

0 

0.209 

CSR 

G657121 

L 

HERMETIC 

N/R 

GF 

1908 

0 

23.232 

CSR 

G657121 • 1 

L 

HERMETIC 

27 

GF 

20 

0 

0.425 

CSR 

G657121 • 1 1 

L 

HERMETIC 

27 

GF 

20 

0 

0.598 

CSR 

G637I21-2 

L 

HERMETIC 

27 

GF 

10 

0 

0.374 

CSR 

G657121  -  7 

L 

HERMETIC 

27 

GF 

30 

0 

0.900 

CSR 

G657124-4 

L 

HERMETIC 

27 

GF 

10 

0 

0.367 

CSR 

G657314-1 

L 

HERMETIC 

27 

GF 

20 

0 

0.655 

CSR 

G657314 -  1 

L 

HERMETIC 

27 

GF 

10 

0 

0.410 

CSR 

G657314-3 

L 

HERMETIC 

27 

GF 

10 

0 

0.346 

CSR 

G657314-7 

L 

HERMETIC 

27 

GF 

10 

0 

0.314 

CSR 

G657315- 1 

L 

HERMETIC 

27 

GF 

10 

0 

0.425 

CSR 

G657315-3 

L 

HERMETIC 

27 

GF 

10 

0 

0.342 

CSR 

G657315-5 

L 

HERMETIC 

27 

GF 

10 

0 

0.339 

CSR 

M39003 

L 

HERMETIC 

N/R 

GF 

2520 

0 

55.188 

CSR 

M39003 

L 

HERMETIC 

N/R 

GF  428490 

0 

4262.130 
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Capacitor  storage 
Field  Experience 


Capaci tor 

Classification 

Capacitor 

Type 

Component 

Part  Number 

Qua! ’ty 

Package 

Seal 

Actual 

Temp 

App  Number 

Env  Fielded 

Number 

Fai led 

Part 

Hours 

FIXED  ELECTROLYTIC 

CSR 

N/R 

L 

HERMETIC 

N/R 

GF 

N/R 

2 

2612.000 

FIXED  ELECTROLYTIC 

CSR 

N/R 

L 

HERMETIC 

N/R 

GF 

N/R 

1 

2030.000 

FIXED  ELECTROLYTIC 

CSR 

N/R 

L 

HERMETIC 

N/R 

GF 

N/R 

0 

5.000 

FIXED  ELECTROLYTIC 

CSR 

N/R 

L 

HERMETIC 

N/R 

GF 

57960 

0 

576.520 

FIXED  ELECTROLYTIC 

CSR 

N/R 

LOWER 

N/R 

N/R 

GF 

N/R 

0 

A.  000 

FIXED  ELECTROLYTIC 

CSR 

CSR13GI26K 

MIL-SPEC 

N/R 

2D 

GF 

1748 

0 

25.521 

FIXED  ELECTROLYTIC 

CSR 

CSR13G186K 

MIL-SPEC 

N/R 

20 

GF 

874 

0 

12.760 

FIXED  ELECTROLYTIC 

CSR 

G657119 

MIL-SPEC 

N/R 

N/R 

GF 

2226 

0 

27.103 

F I XEO  ELECTROLYTIC 

CSR 

N/R 

MIL -SPEC 

HERMETIC 

25 

GF 

N/R 

2 

855.000 

FIXED  ELECTROLYTIC 

CSR 

N/R 

MIL-SPEC 

HERMETIC 

25 

Gr 

N/R 

0 

46.000 

FIXED  ELECTROLYTIC 

CSR 

N/R 

MIL-SPEC 

HERMETIC 

18 

GF 

N/R 

1 

27.000 

FIXED  ELECTROLYTIC 

CSR 

N/R 

MIL-SPEC 

HERMETIC 

28 

GF 

N/R 

1 

42.000 

FIXED  ELECTROLYTIC 

CSR 

M39003/01 

N/R 

N/R 

N/R 

AIF 

26602 

1 

687.680 

FIXED  ELECTROLYTIC 

CSR 

M39003/03 

N/R 

N/R 

N/R 

A I  F 

12550 

1 

324.380 

**  F I XEO  ELECTROLYTIC,  CU 


FIXED  ELECTROLYTIC 

CU 

11301074-1 

1. 

HERMETIC 

27 

GF 

10 

0 

0.302 

FIXED  ELECTROLYTIC 

CU 

11301074-1 

L 

HERMETIC 

27 

GF 

10 

0 

0.158 

FIXED  ELECTROLYTIC 

CU 

11301074-3 

L 

HERMETIC 

27 

GF 

10 

0 

0.403 

FIXED  ELECTROLYTIC 

CU 

11301074-3 

L 

HERMETIC 

27 

GF 

3 

0 

u.  127 

FIXED  ELECTROLYTIC 

CU 

11301074-7 

L 

HERMETIC 

27 

GF 

20 

0 

0.496 

FIXED  ELECTROLYTIC 

CU 

11301074-9 

L 

HERMETIC 

27 

GF 

10 

0 

0.281 

**  FIXED  ELECTROLYTIC,  N/R 

FIXED  ELECTROLYTIC  N/R 

N/R 

LOWER 

NON -HERMETIC 

N/R 

GF 

N/R 

0 

425.000 
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Capacitor  Storage 
Field  Experience 


Capacitor 

Capacitor 

Component 

Qual i ty 

Package 

Actual 

App  Number 

Number 

Part 

Classification 

Type 

Part  Number 

Seal 

Temp 

Env 

F i e l ded 

Failed 

Hours 

FIXED  ELECTROLYTIC 

N/R 

N/R 

MIL-SPEC 

HERMETIC 

18 

GF 

N/R 

1 

225.000 

FIXED  ELECTROLYTIC 

N/R 

N/R 

MIL-SPEC 

HERMETIC 

18 

GF 

N/R 

8 

1072.000 

FIXED  ELECTROLYTIC 

N/R 

N/R 

MIL-SPEC 

HERMETIC 

N/R 

GF 

N/R 

0 

20.000 

FIXED  ELECTROLYTIC 

N/R 

N/R 

MIL-SPEC 

HERMETIC 

25 

GF 

N/R 

0 

69.000 

**  FIXED  GLASS,  CY 

FIXED  GLASS 

CY 

N/R 

MIL-SPEC 

N/R 

N/R 

GF 

N/R 

0 

5.000 

**  FIXED  GLASS,  CYR 

FIXED  GLASS 

CYR 

G657020 

L 

HERMETIC 

N/R 

GF 

5883 

0 

71.631 

FIXED  GLASS 

CYR 

G657022- 1 

L 

HERMETIC 

27 

GF 

10 

0 

0.194 

FIXED  GLASS 

CYR 

G657022- 17 

L 

HERMETIC 

27 

GF 

10 

0 

0.410 

FIXED  GLASS 

CYR 

N/R 

L 

HERMETIC 

N/R 

GF 

N/R 

0 

295.000 

FIXED  GLASS 

CYR 

235MR055P 

MIL-SPEC 

N/R 

20 

GF 

874 

0 

12.760 

FIXED  GLASS 

CYR 

235MR055P0 

MIL-SPEC 

N/R 

20 

GF 

874 

0 

12.760 

FIXED  GLASS 

CYR 

235MR055P0 

MIL-SPEC 

N/R 

20 

GF 

874 

0 

12.760 

FIXED  GLASS 

CYR 

235MR055P0 

MIL-SPEC 

N/R 

20 

GF 

874 

0 

12.760 

FIXED  GLASS 

CYR 

235MR055P0 

MIL-SPEC 

N/R 

20 

GF 

6992 

0 

102.083 

FIXED  GLASS 

CYR 

235MR055P0 

MIL-SPEC 

N/R 

20 

GF 

874 

0 

12.760 

FIXED  GLASS 

CYR 

235MR056P0 

MIL-SPEC 

N/R 

20 

GF 

874 

0 

12.760 

FIXED  GLASS 

CYR 

235MR056P0 

MIL-SPEC 

N/R 

20 

GF 

1748 

0 

25.521 

FIXED  GLASS 

CYR 

235MR056P0 

MIL-SPEC 

N/R 

20 

GF 

3496 

0 

51.042 

FIXED  GLASS 

CYR 

235MR056P1 

MIL-SPEC 

N/R 

20 

GF 

1748 

0 

25.521 

FIXED  GLASS 

CYR 

235MR056P1 

MIL-SPEC 

N/R 

20 

GF 

874 

0 

12.760 

FIXED  GLASS 

CYR 

235MR056P1 

MIL-SPEC 

N/R 

20 

GF 

6118 

0 

89.323 
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Capacitor  Storage 
Field  Experience 


Capacitor 

Classi f i cat i on 

Capacitor 

Type 

Component 

Part  Number 

Quality  Package 

Seal 

Actual 

Temp 

App  Number 

Env  Fielded 

Number 

Failed 

Part 

Hours 

FIXED  GLASS 

CYR 

235MR085P0 

MIL-SPEC  N/R 

20 

GF 

874 

0 

12.760 

FIXED  GLASS 

CYR 

235MR085P0 

MIL-SPEC  N/R 

20 

GF 

874 

0 

12.760 

FIXED  GLASS 

CYR 

CY10C100C 

MIL-SPEC  N/R 

20 

GF 

1748 

0 

25.521 

FIXED  GLASS 

CYR 

CY10C1 01 J 

MIL-SPEC  N/R 

20 

GF 

6118 

0 

25.521 

FIXED  GLASS 

CYR 

CY10C201 J 

MIL-SPEC  N/R 

20 

GF 

874 

0 

12.760 

FIXED  GLASS 

CYR 

CY10C221 J 

MIL-SPEC  N/R 

20 

GF 

874 

0 

12.760 

FIXED  GLASS 

CYR 

CY10C241 J 

MIL-SPEC  N/R 

20 

GF 

6992 

0 

102.083 

FIXED  GLASS 

CYR 

CY10C470G 

MIL-SPEC  N/R 

20 

GF 

874 

0 

12.760 

FIXED  GLASS 

CYR 

CY10C510G 

MIL- SPEC  N/R 

20 

GF 

6118 

0 

89.323 

FIXED  GLASS 

CYR 

CY10C510J 

MIL-SPEC  N/R 

20 

GF 

3496 

0 

51.042 

FIXED  GLASS 

CYR 

CY10C5R1C 

MIL-SPEC  N/R 

2F 

GF 

874 

0 

12.760 

FIXED  GLASS 

CYR 

CY10C620J 

MIL -SPEC  N/R 

20 

GF 

874 

0 

12.760 

FIXED  GLASS 

CYR 

CY10C750J 

MIL-SPEC  N/R 

20 

GF 

4370 

0 

63.802 

FIXED  GLASS 

CYR 

CY10C910G 

MIL-SPEC  N/R 

20 

GF 

874 

0 

12.760 

FIXED  GLASS 

CYR 

CY10CJ 

MIL -SPEC  N/R 

20 

GF 

6118 

0 

89.323 

FIXED  GLASS 

CYR 

CY15C102J 

MIL- SPEC  N/R 

20 

GF 

1748 

0 

25.521 

FIXED  GLASS 

CYR 

CY15C112G 

MIL-SPEC  N/R 

20 

GF 

874 

0 

12.760 

FIXED  GLASS 

CYR 

CY15C122J 

MIL-SPEC  N/R 

20 

GF 

1748 

0 

25.521 

FIXED  GLASS 

CYR 

CY15C301 J 

MIL-SPEC  N/R 

20 

GF 

874 

0 

12.760 

FIXED  GLASS 

CYR 

CY15C331 J 

MIL-SPEC  N/R 

20 

GF 

1748 

0 

25.521 

FIXED  GLASS 

CYR 

CY15C511 J 

MIL -SPEC  N/R 

20 

GF 

5244 

0 

76.562 

FIXED  GLASS 

CYR 

CY15C751J 

MIL -SPEC  N/R 

20 

GF 

874 

0 

12.760 

FIXED  GLASS 

CYR 

M23269/01 

N/R  N/R 

N/R 

A I  F 

1004 

0 

25.950 
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Capaci tor 

Capac i tor 

Component 

Capaci tor  Storage 

Field  Experience 

Quality  Package 

Actual 

App  Number 

Number 

Part 

Classi f icat i on 

Type 

Part  Number 

Seat 

T  emp 

Env 

Fielded 

Failed 

Hours 

*  FIXED  GLASS,  N/R 

FIXED  GLASS 

N/R 

N/R 

MIL-SPEC  HERMETIC 

25 

GF 

N/R 

0 

1.000 

■*  FIXED  MICA,  CM 

FIXED  MICA 

CM 

10180331 

L  N/R 

N/R 

O  I 

50337 

0 

799.691 

FIXED  MICA 

CM 

10180332 

L  N/R 

N/R 

GF 

34272 

0 

544.470 

FIXED  MICA 

CM 

10180772 

L  N/R 

N/R 

GF 

23562 

0 

374.323 

FIXED  MICA 

CM 

CM06FD 

L  HERMETIC 

N/R 

GF 

39 

0 

1.118 

FIXED  MICA 

CM 

N/R 

L  HERMETIC 

N/R 

GF 

N/R 

0 

12.000 

FIXED  MICA 

CM 

235MR328P 

MIL-SPEC  N/R 

20 

GF 

874 

0 

12.760 

FIXED  MICA 

CM 

235MR328P0 

MIL-SPEC  N/R 

20 

GF 

2622 

0 

38.281 

FIXED  MICA 

CM 

235MR328P1 

MIL -SPEC  N/R 

20 

GF 

874 

0 

12.760 

FIXED  MICA 

CM 

235MR328P2 

MIL-SPEC  N/R 

20 

GF 

3496 

0 

51.042 

FIXED  MICA 

CM 

CM15FD1 01 J 

MIL-SPEC  N/R 

20 

GF 

4370 

0 

6.380 

FIXED  MICA 

CM 

CM15FD111J 

MIL-SPEC  N/R 

20 

GF 

874 

0 

12.760 

FIXED  MICA 

CM 

CM15FD201J 

MIL -SPEC  N/R 

20 

GF 

874 

0 

1.276 

FIXED  MICA 

CM 

CMl 5FD241 J 

MIL-SPEC  N/R 

20 

GF 

6992 

0 

102.083 

FIXED  MICA 

CM 

CM15FD301 J 

MIL-SPEC  N/R 

20 

GF 

874 

0 

12.760 

FIXED  MICA 

CM 

CM15FD331 J 

MIL-SPEC  N/R 

20 

GF 

1748 

0 

25.520 

FIXED  MICA 

CM 

CM15FDJ 

MIL-SPEC  N/R 

20 

GF 

2622 

0 

38.281 

FIXED  MICA 

CM 

CM15FDS1 1 J 

MIL -SPEC  N/R 

20 

GF 

5244 

0 

76.562 

FIXED  MICA 

CM 

CM20FD1 02J 

MIL-SPEC  N/R 

20 

GF 

6118 

0 

89.329 

FIXED  MICA 

CM 

CM20FD122J 

MIL -SPEC  N/R 

20 

GF 

874 

0 

12.760 

FIXEO  MICA 

CM 

N/R 

MIL -SPEC  N/R 

N/R 

GF 

N/R 

0 

297.000 

Capacitor  Storage 
F ield  Experience 


Capacitor 

Classi f icat i on 

Capac i tor 
Type 

Component 

Part  Number 

Qual i ty 

Package 

Seal 

Actua  l 

Temp 

App 

Env 

Number 

F i e 1 ded 

Number 

Failed 

Part 

Hours 

**  FIXED  MICA,  CMR 

FIXED  MICA 

CMR 

01714-G657 

L 

HERMETIC 

27 

GF 

5 

0 

0.151 

FIXED  MICA 

CMR 

01714-G657 

L 

HERMETIC 

27 

GF 

5 

0 

0.115 

FIXED  MICA 

CMR 

01714-G657 

L 

HERMETIC 

27 

GF 

5 

0 

0.043 

FIXED  MICA 

CMR 

01714-G657 

L 

HERMETIC 

27 

GF 

5 

0 

0.115 

FIXED  MICA 

CMR 

01714-G657 

L 

HERMETIC 

27 

GF 

5 

0 

0.162 

FIXED  MICA 

CMR 

01714-G657 

L 

HERMETIC 

27 

GF 

5 

0 

0.079 

FIXED  MICA 

CMR 

01714-G657 

L 

HERMETIC 

27 

GF 

5 

0 

0.104 

FIXED  MICA 

CMR 

10163099 

L 

HERMETIC 

N/R 

GF 

78 

0 

2.237 

FIXED  MICA 

CMR 

10189342 

L 

HERMETIC 

N/R 

GF 

3000 

0 

65 . 700 

FIXED  MICA 

CMR 

11301017 

L 

HERMETIC 

N/R 

GF 

159 

0 

1.936 

FIXED  MICA 

CMR 

11301018 

l 

HERMETIC 

N/R 

GF 

159 

0 

1.936 

FIXED  MICA 

CMR 

221M173 

L 

HERMETIC 

27 

GF 

36 

0 

1.228 

FIXED  MICA 

CMR 

CER1A341SP 

l 

HERMETIC 

27 

GF 

15 

0 

0.461 

FIXED  MICA 

CMR 

CM20FD 

L 

HERMETIC 

N/R 

GF 

39 

0 

1.118 

FIXEO  MICA 

CMR 

G657115 

l 

HERMETIC 

N/R 

GF 

6519 

1 

79.374 

FIXEO  MICA 

CMR 

G6571 19- 14 

L 

HERMETIC 

27 

GF 

10 

0 

0.418 

FIXED  MICA 

CMR 

G657361 

L 

HERMETIC 

N/R 

GF 

11766 

0 

143.261 

FIXED  MICA 

CMR 

G65 73 72 

l 

HERMETIC 

N/R 

GF 

159 

0 

1  .936 

FIXED  MICA 

CMR 

G657389 

L 

HERMETIC 

N/R 

GF 

159 

0 

1.936 

FIXED  MICA 

CMR 

M5 

L 

HERMETIC 

N/R 

GF 

99360 

0 

988.320 

FIXED  MICA 

CMR 

N/R 

L 

HERMETIC 

N/R 

GF 

N/R 

0 

0.400 

FIXED  MICA 

CMR 

N/R 

L 

HERMETIC 

N/R 

GF 

N/R 

1 

354.000 
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Capacitor  Storage 
Field  Experience 


Capaci tor 

Classi f i cat  i  on 

Capac i 
Type 

tor  Component 

Part  Number 

Qua  li  ty 

Package 

Seal 

Actual 

T  emp 

App 

Env 

N  umbe  r 

F i elded 

Number 

F  a i led 

Part 

Hour-; 

FIXED  MICA 

CMR 

N/R 

L 

HERMETIC 

N/R 

GF 

N/R 

0 

9.000 

FIXED  MICA 

CMR 

N/R 

L 

HERMETIC 

N/R 

GF 

24S40 

0 

24  7.080 

**  FIXED  MICA,  N/R 

FIXED  MICA 

N/R 

N/R 

MIL-SPEC 

HERMETIC 

25 

GF 

N/R 

0 

87.000 

FIXED  MICA 

N/R 

N/R 

MIL  SPEC 

HERMETIC 

25 

GF 

N/R 

0 

30.000 

**  FIXED  PAPER/PL  ASF  I C ,  CFR 

FIXED  PAPER/PLASTIC  CFR 

910102  232 

L 

HERMETIC 

N/R 

GF 

8280 

1 

82.360 

**  FIXED  PAPER/PLAST I C ,  CHR 

FIXED  PAPER/PLASTIC  CHR 

10163179 

L 

HERMETIC 

N/R 

GF 

39 

0 

1.118 

FIXEO  PAPER/PLASTIC 

CHR 

10164134 

L 

HERMETIC 

N/R 

GF 

351 

0 

10.065 

FIXED  PAPER/PLAST I C 

CHR 

10164380 

L 

HERMETIC 

N/R 

GF 

39 

0 

1.118 

FIXED  PAPER/PLASTIC 

CHR 

10245669 

L 

HERMETIC 

N/R 

GF 

117 

0 

3.355 

FIXEO  PAPER/PLASTIC 

CHR 

M39022 

L 

HERMETIC 

N/R 

GF 

18630 

0 

185.310 

FIXED  PAPER/PLASTIC 

CHR 

M1S13297- 1 

L 

HERMETIC 

N/R 

GF 

507 

0 

14.539 

FIXED  PAPER/PLASTIC 

CHR 

MI S13300- 1 

L 

HERMETIC 

N/R 

GF 

78 

0 

2.237 

FIXED  PAPER/PLASTIC 

CHR 

N/R 

L 

HERMETIC 

N/R 

GF 

N/R 

1 

24.000 

**  FIXED  PAPER/PLASTIC,  CP 

FIXED  PAPER/PLASTIC  CP 

195P104925 

L 

HERMETIC 

27 

GF 

20 

0 

0.598 

FIXED  PAPER/PLASTIC 

CP 

195/105945 

e 

iilim'IE  T  I C 

27 

GF 

10 

0 

0.403 

FIXED  PAPER/PLASTIC 

CP 

195P4 74945 

L 

HERMETIC 

27 

GF 

5 

0 

0.220 

FIXED  PAPER/PLASTIC 

CP 

235MR319P0 

MIL-SPEC 

N/R 

20 

GF 

874 

0 

12.760 

FIXED  PAPER/PLASTIC 

CP 

235MT015P 

MIL -SPEC 

N/R 

20 

GF 

2622 

0 

38.281 

FIXED  PAPER/PLASTIC 

CP 

96P10296S2 

MIL-SPEC 

N/R 

20 

GF 

874 

0 

12.760 
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Capacitor  Storage 
Field  Experience 


Capac i 

Classi 

tor 

f i cat i on 

Capac i tor 

Type 

Component 

Part  Number 

Quality  Package 

Seal 

Actual 

Temp 

App 

Env 

Number 

F i e l ded 

N jmber 

Fai led 

Part 

Hours 

FIXED 

PAPER/PLASTIC 

CP 

96P1 039252 

MIL-SPEC  N/R 

20 

GF 

1748 

0 

25.521 

FIXED 

PAPER/PLASTIC 

CP 

96P10393S2 

MIL-SPEC  N/R 

20 

GF 

2622 

1 

38.281 

FIXED 

PAPER/PLASTIC 

CP 

96P 1039452 

MIL-SPEC  N/R 

20 

GF 

6118 

0 

89.323 

FIXED 

PAPER/PLASTIC 

CP 

96P1049152 

MIL-SPEC  N/R 

20 

GF 

3496 

0 

51.042 

FIXED 

PAPER/PLASriC 

CP 

96P1 5392S2 

MIL-SPEC  N/R 

20 

GF 

874 

1 

12.760 

FIXED 

PAPER/PLASTIC 

CP 

96P1 539352 

MIL-SPEC  N/R 

20 

GF 

1748 

0 

25.521 

FIXED 

PAPER/PLASTIC 

CP 

96P1549352 

MIL-SPEC  N/R 

20 

GF 

1748 

0 

25.521 

FIXED 

PAPER/PLASTIC 

CP 

96P2229652 

MIL-SPEC  N/R 

20 

GF 

874 

0 

12.760 

FIXED 

PAPER/PLASTIC 

CP 

96P2239252 

MIL-SPEC  N/R 

20 

GF 

2622 

0 

38.281 

FIXED 

PAPER/PLASTIC 

CP 

96P2239652 

MIL-SPEC  N/R 

20 

GF 

874 

0 

12.760 

FIXED 

PAPER/PLASTIC 

CP 

96P22491S2 

MIL-SPEC  N/R 

20 

GF 

874 

0 

12.760 

FIXED 

PAPER/PLASTIC 

CP 

96P2/39452 

MIL-SPEC  N/R 

20 

GF 

1748 

0 

25.521 

FIXED 

PAPER/PLASTIC 

CP 

96P33396S2 

MIL-SPEC  N/R 

20 

GF 

874 

0 

12.760 

FIXED 

PAPER/PLASTIC 

CP 

96P33491S2 

MIL-SPEC  N/R 

20 

GF 

874 

0 

12.760 

FIXED 

PAPER/PLASTIC 

CP 

96P339452 

MIL-SPEC  N/R 

20 

GF 

874 

0 

12.760 

FIXED 

PAPER/PLASTIC 

CP 

96P47296S2 

MIL-SPEC  N/R 

20 

GF 

2622 

1 

38.281 

FIXED 

PAPER/PLASTIC 

CP 

96P47393S2 

MIL  GF  lC  N/R 

20 

r,  c 

4370 

0 

63  802 

FIXED 

PAPER/PLASTIC 

CP 

96P56296S2 

MIL-SPEC  N/R 

20 

GF 

874 

0 

12.760 

FIXED 

PAPER/PLASTIC 

CP 

96P56394S2 

MIL-SPEC  N/R 

20 

GF 

874 

0 

12.760 

FIXED 

PAPER/PLASi  I  C 

CP 

96P68296S2 

MIL-SPEC  N/R 

20 

GF 

874 

0 

12.760 

FIXED 

PAPER/PLASTIC 

CP 

96P68393S2 

MIL  SPEC  N/R 

20 

GF 

874 

0 

12. 760 

FIXED 

PAPER/ PL  AST  I C 

CP 

96P68493S2 

MIL  SPEC  N/R 

20 

GF 

874 

0 

12. ’60 

FIXED 

PAPER/PLASTIC 

CP 

96P82393S2 

MIL  SPEC  N/R 

20 

GF 

874 

n 

12.760 
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Capacitor  Storage 
Field  Experience 


Capacitor  Capaci 

Classification  Type 

FIXED  PAPER/PLASTIC  CP 

**  FIXED  PAPER/PLASTIC,  CPV 
FIXED  PAPER/PLASTIC  CPV 

FIXED  PAPER/PLASTIC  CPV 

FIXED  PAPER/PLASTIC  CPV 

FIXED  PAPER/PLASTIC  CPV 
FIXED  PAPER/PLASTIC  CPV 

FIXED  PAPER/PLASTIC  CPV 

FIXED  PAPER/PLASTIC  CPV 
FIXED  PAPER/PLASTIC  CPV 

FIXED  PAPER/PLASTIC  CPV 

FIXED  PAPER/PLASTIC  CPV 

FIXED  PAPER/PLASTIC  CPV 

FIXED  PAPER/PIAST  I C  CPV 

FIXED  PAPER/PLASTIC  CPV 
FIXED  PAPER/PLASTIC  CPV 
FIXED  PAPER/PLASTIC  CPV 
FIXED  PAPER/PLASTIC  CPV 
FIXED  PAPER/PLASTIC  CPV 
FIXED  PAPER/PLASTIC  CPV 
FIXED  PAPER/PLASTIC  CPV 
FIXEO  PAPER/PLASTIC  CPV 
FIXED  PAPER/PLASTIC  CPV 


tor  Component 

Part  Number 

Qual i ty 

Package 

Seal 

Actual 

Temp 

App  Number 

Env  Fielded 

N  umbe  r 

Failed 

N/R 

MIL-SPEC 

N/R 

N/R 

GF 

N/R 

0 

M14157 

L 

HERMETIC 

N/R 

GF 

6210 

0 

N/R 

L 

HERMETIC 

N/R 

GF 

12420 

0 

196P103515 

MIL-SPEC 

N/R 

20 

GF 

3496 

0 

196P103915 

MIL-SPEC 

N/R 

20 

GF 

1748 

0 

196P104915 

MIL -SPEC 

N/R 

20 

GF 

3496 

0 

196P 122965 

MIL-SPEC 

N/R 

20 

GF 

3496 

0 

196P124515 

MIL-SPEC 

N/R 

20 

GF 

1748 

1 

196P153515 

MIL-SPEC 

N/R 

20 

GF 

1748 

0 

196P 154915 

MIL -SPEC 

N/R 

20 

GF 

874 

0 

1 96P 1 825 1 5 

MIL-SPEC 

N/R 

20 

GF 

1748 

0 

196P223535 

MIL-SPEC 

N/R 

20 

GF 

2622 

0 

196P332915 

MIL-SPEC 

N/R 

20 

GF 

1748 

0 

196P334515 

MIL-SPEC 

N/R 

20 

GF 

1748 

0 

196P334915 

MIL-SPEC 

N/R 

20 

GF 

874 

0 

196P39293S 

MIL-SPEC 

N/R 

20 

GF 

1748 

0 

196P473515 

MIL-SPEC 

N/R 

20 

GF 

1748 

0 

196P473915 

MIL-SPEC 

N/R 

20 

GF 

874 

0 

196P683925 

MIL-SPEC 

N/R 

20 

GF 

1748 

0 

196P823915 

MIL-SPEC 

N/R 

20 

GF 

874 

0 

235MR015P 

MIL-SPEC 

N/R 

20 

GF 

1748 

0 

235MR019P 

MIL-SPEC 

N/R 

20 

GF 

874 

0 

Part 

Hours 

0.100 

61.770 

123.540 

51.042 

25.521 

51.042 

51.042 

25.521 

25.521 

12.760 

25.521 

38.281 

25.521 

25.521 

12.760 

25.521 

25.521 

12.760 

25.521 

12.760 

25.521 

12.760 
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Capacitor  Storage 
Field  Experience 


Capacitor 
Classi f icat i on 

FIXED  PAPER/PLASTIC 

FIXED  PAPER/PLASTIC 

FIXED  PAPER/PLASTIC 
FIXED  PAPER/PLASTIC 

FIXED  PAPER/PLASTIC 

FIXED  PAPER/PLASTIC 
FIXED  PAPER/PLASTIC 
FIXED  PAPER/PLASTIC 
FIXED  PAPER/PLASTIC 
FIXED  PAPER/PLASTIC 

FIXED  PAPER/PLASTIC 

FIXED  PAPER/PLASTIC 

FIXED  PAPER/PLASTIC 

FIXED  PAPER/PLASTIC 

FIXEO  PAPER/PLASTIC 

FIXED  PAPER/PLASTIC 
FIXED  PAPER/PLASTIC 
FIXED  PAPER/PLASTIC 

FIXED  PAPER/PLASTIC 

FIXED  PAPER/PLASTIC 
FIXED  PAPER/PLASTIC 

FIXED  PAPER/PLASTIC 

FIXED  PAPER/PLASTIC 


Capac i tor 

Component 

Quality  Package 

Actual 

App  Number 

Number 

Part 

Type 

Part  Number 

Seal 

Temp 

Env 

F i elded 

Failed 

Hours 

CPV 

235MR019PO 

MIL-SPEC  N/R 

20 

GF 

874 

0 

12.760 

CPV 

235MR019P0 

MIL-SPEC  N/R 

20 

GF 

374 

0 

12.760 

CPV 

CP041KC684 

MIL-SPEC  N/R 

20 

GF 

874 

0 

12.750 

CPV 

CP04A1KB10 

MIL-SPEC  N/R 

20 

GF 

1748 

1 

25.521 

CPV 

CP04A1KB15 

MIL -SPEC  N/R 

20 

GF 

874 

0 

12.760 

CPV 

CP04A1KB22 

MIL-SPEC  N/R 

20 

GF 

1748 

0 

25.521 

CPV 

CP04A1KC22 

MIL-SPEC  N/R 

20 

GF 

4370 

1 

63.802 

CPV 

CP04A1KC33 

MIL-SPEC  N/R 

20 

GF 

874 

0 

12.760 

CPV 

CP04A1KE10 

MIL-SPEC  N/R 

20 

GF 

8740 

0 

127.604 

CPV 

CP04A1KE15 

MIL-SPEC  N/R 

20 

GF 

874 

0 

12.760 

CPV 

CP04A1KE22 

MIL -SPEC  N/R 

20 

GF 

874 

0 

12.760 

CPV 

CP04A1KE22 

MIL-SPEC  N/R 

20 

GF 

874 

0 

12.760 

CPV 

CP04A1KF10 

MIL-SPEC  N/R 

20 

GF 

1748 

0 

25.521 

CPV 

CP04A1KF23 

MIL-SPEC  N/R 

20 

GF 

874 

0 

12.760 

CPV 

CP04A1KF47 

MIL -SPEC  N/R 

20 

GF 

874 

0 

12.760 

CPV 

CP04A1KF56 

MIL -SPEC  N/R 

20 

GF 

874 

0 

12.760 

CPV 

CP04A1KF82 

MIL -SPEC  N/R 

20 

GF 

874 

0 

12.760 

CPV 

CP05A1KE56 

MIL -SPEC  N/R 

20 

GF 

874 

0 

12.760 

CPV 

CP08A1K 

MIL-SPEC  N/R 

20 

GF 

874 

0 

12.760 

CPV 

CP08A1KB10 

MIL-SPEC  N/R 

20 

GF 

2622 

0 

38.281 

CPV 

CP08A1KB22 

MIL-SPEC  N/R 

20 

GF 

874 

0 

12.760 

CPV 

CP08A1KB47 

MIL-SPEC  N/R 

20 

GF 

874 

0 

12.760 

CPV 

CP08A1KE 

MIL-SPEC  N/R 

20 

GF 

874 

0 

12.760 
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Capacitor  Storage 
F ield  Experience 


Capacitor 

Classi f i cat i on 

Capaci tor 
Type 

Component 

Part  Number 

Qual i ty 

Package 

Seal 

Actual 

Temp 

App  Number  Nu- 

E n v  Fielded  Fa 

•ibe  r 

i  l  ed 

Part 

Hours 

FIXED  PAPER/PLASTIC 

CPV 

CP08A1KF10 

MIL-SPEC 

N/R 

20 

GF 

1748 

0 

25.521 

FIXED  PAPER/PLASTIC 

CPV 

LMR9A1E124 

MIL-SPEC 

N/R 

20 

GF 

874 

0 

12.760 

FIXED  PAPER/PLASTIC 

CPV 

XHF2518NFT 

MIL-SPEC 

N/R 

20 

GF 

2622 

0 

38.281 

**  FIXED  PAPER/PLASTIC,  CO 

FIXED  PAPER/PLASTIC  CO 

10180330 

L 

N/R 

N/R 

GF 

35343 

0 

561 .485 

FIXED  PAPER/PLASTIC 

CQ 

10182321 

L 

N/R 

N/R 

GF 

5355 

0 

85 . 074 

FIXED  PAPER/PLASTIC 

CO 

N/R 

L 

HERMETIC 

N/R 

GF 

N/R 

0 

10.000 

**  FIXED  PAPER/PLASTIC,  CQR 

FIXED  PAPER/PLASTIC  COR 

1 0084348 

L 

HERMETIC 

N/R 

GF 

2520 

1 

55.188 

FIXED  PAPER/PLASTIC 

COR 

MI  S13707/1 

L 

HERMETIC 

N/R 

GF 

240 

0 

5.256 

FIXED  PAPER/PLASTIC 

CQR 

MIS13708/1 

L 

HERMETIC 

N/R 

GF 

120 

0 

2.628 

**  FIXED  PAPER/PLASTIC,  CZ 

FIXED  PAPER/PLASTIC  CZ 

N/R 

L 

HERMETIC 

N/R 

GF 

N/R 

0 

2.000 

**  FIXED  PAPER/PLASTIC,  N/R 

FIXED  PAPER/PLASTIC  N/R 

N/R 

L 

N/R 

N/R 

GF 

N/R 

0 

19.000 

FIXED  PAPER/PLASTIC 

N/R 

N/R 

L 

N/R 

N/R 

GF 

N/R 

1 

30.000 

FIXED  PAPER/PLASTIC 

N/R 

N/R 

MIL-SPEC 

N/R 

N/R 

GF 

N/R 

2 

329.000 

FIXED  PAPER/PLASTIC 

N/R 

N/R 

MIL-SPEC 

HERMETIC 

18 

GF 

N/R 

0 

36.000 

FIXED  PAPER/PLASTIC 

N/R 

N/R 

MIL-SPEC 

HERMETIC 

25 

GF 

N/R 

0 

2.000 

FIXEO  PAPER/PIAST I C 

N/R 

N/R 

MIL-SPEC 

HERMETIC 

N/R 

GF 

N/R 

0 

31.000 

FIXED  PAPER/PLASTIC 

N/R 

N/R 

MIL-SPEC 

HERMETIC 

25 

GF 

N/R 

1 

42.000 

FIXED  PAPER/PLASTIC 

N/R 

N/R 

MIL-SPEC 

HERMETIC 

18 

GF 

N/R 

0 

18.000 

FIXED  PAPER/PLASTIC 

N/R 

N/R 

MIL -SPEC 

HERMETIC 

25 

GF 

N/R 

0 

37.000 
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Capacitor  Storage 
Field  Experience 


Capacitor 

Capacitor  Component 

Quality  Package 

Actual 

App  Number 

Number 

Part 

Classification 

Type  Part  Number 

Seal 

Temp 

Env  Fielded 

Fai led 

Hours 

**  VARIABLE,  CT 

VARIABLE 

CT 

G657300 

L 

HERMETIC 

N/R 

GF 

795 

1 

9.680 

VARIABLE 

CT 

N/R 

L 

HERMETIC 

N/R 

GF 

N/R 

1 

41  .000 

**  VARIABLE,  CV 

VARIABLE 

CV 

3956 

L 

HERMETIC 

27 

GF 

5 

0 

0.133 

VARIABLE 

CV 

N/R 

L 

HERMETIC 

N/R 

GF 

N/R 

0 

0.300 

VARIABLE 

CV 

N/R 

L 

HERMETIC 

N/R 

GF 

N/R 

0 

8.000 

**  VARIABLE,  PC 

VARIABLE 

PC 

10181731 

L 

N/R 

N/R 

GF 

3213 

0 

51.044 

VARIABLE 

PC 

10181732 

L 

N/R 

N/R 

GF 

2142 

0 

34.029 

VARIABLE 

PC 

N/R 

MIL 

■SPEC  N/R 

N/R 

GF 

N/R 

0 

84.000 
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The  following  table  presents  the  results  of  the  nonoperating 
capacitor  data  base  data  merge.  Data  in  this  section  were  derived  from 
the  capacitor  detail  data  section.  A  merged  data  record  was  computed 
for  all  records  having  identical  part  classifications,  part  type  codes, 
application  environments  and  quality  levels.  Part  hours  and  failures 
were  cumulated  for  capacitors  meeting  these  criteria.  Field  and 
predicted  failure  rates  were  derived  for  each  merged  data  record. 
Predicted  values  were  computed  using  a  power  cycling  rate  of  zero  in  the 
capacitor  prediction  model. 
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Capacitor  Field 
Data  Summary 
Table 

*********  ********  ***********  ***********  ********  ************  ************ 


Capacitor 

Type 

********* 

Qual i ty 

Level 

******** 

Appl i cat  ion 

Envi ronment 

*********** 

Cumulative 

Part  Hours 

*********** 

Number 

Fai led 

******** 

Field 

Fai lure  Rate 

***★★★****★* 

Predicted 

Fai lure  Rate 

************ 

**  CC 

CC 

L 

GF 

2810.721 

0 

<  0.0003259 

0.0013260 

CC 

MIL-SPEC 

GF 

12.760 

0 

«  0.0717868 

0.0019500 

**  CCR 

CC  R 

L 

GF 

1.118 

0 

«  0.8193202 

0.0013260 

CCR 

M 

AIF 

181.652 

4 

0.0220201 

0.0031200 

CCR 

MIL-SPEC 

AIF 

25.950 

0 

<<  0.0352987 

0.0078000 

**  CFR 

CFR 

L 

GF 

82.360 

1 

0.0121418 

0.0041140 

**  CHR 

CHR 

L 

GF 

241.742 

1 

0.0041366 

0.0041140 

**  CK 

CK 

L 

GF 

1020.833 

0 

<  0.0008973 

0.0013260 

CK 

MIL-SPEC 

GF 

2890.737 

3 

0.0010378 

0.0019500 

**  CKR 

CKR 

L 

GF 

10955.652 

4 

0.0003651 

0.0013260 

CKR 

R 

AIF 

97.314 

4 

0.0411041 

0.0007176 

**  CL 

CL 

L 

GF 

430.000 

4 

0.0093023 

0.0152320 

CL 

MIL-SPEC 

GF 

1326.413 

5 

0.0037696 

0.0224000 

**  CLR 

CLR 

L 

GF 

176.145 

2 

0.0113543 

0.0152320 
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Capacitor  Field 
Data  Summary 
Table 


*********  ********  ***********  ***********  ********  ************  ************ 
Capacitor  Quality  Application  Cumulative  Number  Field  Predicted 


Type 

********* 

Level  Environment 

********  *********** 

Part  Hours 

*********** 

Failed 

******** 

Fai lure  Rate 

************ 

Fai lure  Rate 

************ 

CLR 

MIL-SPEC 

GF 

8.000 

0 

«  0.1145000 

0.0224000 

**  CM 

CM 

L 

GF 

1731.602 

0 

<  0.0005290 

0.0026775 

CM 

MIL-SPEC 

GF 

789.554 

0 

<  0.0011601 

0.0039375 

**  CMR 

CMR 

L 

GF 

1901.110 

2 

0.0010520 

0.0026775 

**  CP 

CP 

L 

GF 

1.221 

0 

«  0.7502048 

0.0041140 

CP 

MIL-SPEC 

GF 

650.875 

3 

0.0046092 

0.0060500 

**  CPV 

CPV 

L 

GF 

185.310 

0 

<  0.0049431 

0.0041140 

CPV 

MIL-SPEC 

GF 

1110.139 

3 

0.0027024 

0.0060500 

**  CQ 

CQ 

L 

GF 

656.559 

0 

<  0.0013952 

0.0041140 

**  CQR 

CQR 

L 

GF 

63.072 

1 

0.0158549 

0.0041140 

**  CSR 

CSR 

L 

GF 

13562.497 

3 

0.0002212 

0.0007344 

CSR 

LOWER 

GF 

4.000 

0 

«  0.2290000 

0.0022896 

CSR 

MIL-SPEC 

GF 

1035.384 

4 

0.0038633 

0.0010800 

**  CT 

CT 

L 

GF 

50.680 

2 

0.0394633 

0.0841500 
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Capacitor  Field 
Data  Summary 
Table 

*********  ********  ***********  ***********  ********  ************  ************ 

Capacitor  Quality  Application  Cumulative  Number  Field  Predicted 

Type  Level  Environment  Part  Hours  Failed  Failure  Rate  Failure  Rate 

*********  ********  ***********  ***********  ********  ************  ************ 


**  cu 


cu 

L 

GF 

1.767 

0 

<< 

0.5183928 

0.0217600 

**  cv 

cv 

L 

GF 

8.433 

0 

<< 

0.1086209 

0.0673200 

**  CY 

CY 

MIL-SPEC 

GF 

5.000 

0 

<< 

0.1832000 

0.0023625 

**  CYR 

CYR 

L 

GF 

367.235 

0 

< 

0.0024943 

0.0016065 

CYR 

MIL-SPEC 

GF 

1122.910 

0 

< 

0.0008157 

0.0023625 

**  CZ 

CZ 

L 

GF 

2.000 

0 

<< 

0.4580000 

0.0041140 

**  PC 

PC 

L 

GF 

85.073 

0 

< 

0.0107672 

0.0213180 

PC 

MIL-SPEC 

GF 

84.000 

0 

< 

0.0109048 

0.0313500 
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LEGEND 
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FIGURE  C-l :  CAPACITOR  FAILURE  RATE  VS. 
CAPACITOR  TYPE 


Capacitors 


Power  Cycles  per  Thousand  Hours 

FIGURE  C-2 :  CAPACITOR  PREDICTED  FAILURE  RATE  VS.  POWER  CYCLING 
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Inductor  Data  File  Description 

Field  experience  data  on  coils  and  transformers  are  presented  in 
this  section.  Data  from  the  inductor  nonoperational  field  experience 
detail  data  section  have  been  sorted  according  to  inductor 
classification,  quality,  application  environment  and  part  number.  The 
data  in  this  section  are  grouped  into  sub-categories  by  their  inductor 
classifications.  Each  inductor  data  record  consists  of  the  following 
characteristic  data  fields: 

o  Inductor  Classification:  General  description  of  the 

inductor  describing  its 

function,  characteristics  and  in 
some  cases  MIL-SPEC  number. 
This  document  outlines  data  for 
fixed  RF  coils,  MIL-T-27 
transformers,  MIL-T-55631  trans¬ 
formers,  and  general  inductor 
and  coil  groupings. 

o  Actual  Temperature:  Av'^gr  tpirmo^tjire  which  the 

inductor  is  exposed  to  during 
periods  of  nonoperation.  The 
actual  temperature  is  given  in 
degrees  centigrade. 

o  Quality:  Codes  which  indicate  the  level 

of  quality  control  a  device  has 
been  subjected  to.  These  codes 
are  based  on  the  level  of 
testing  a  component  received 
before  system  installation. 
Quality  levels  are  defined  in 
the  appropriate  military  speci¬ 
fications.  Table  1-1  shows  the 
various  inductor  quality  levels 
used  in  this  report. 
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TABLE  I - 1 : 

INDUCTOR  QUALITY  LEVELS 


Inductor  Storage 
Field  Experience 


Inductor 

Component 

Qual i ty 

Actual 

App 

Number 

Number 

Part 

Classification 

Part  Number 

Temp 

Env 

F i elded 

Failed 

Hours 

**  COILS,  FIXED  RF 

COILS,  FIXED  RF 

LT4K085 

HI-REL 

N/R 

AIF 

2008 

0 

51.901 

COILS,  FIXED  RF 

N/R 

HI -REL 

N/R 

GF 

0 

0 

5.418 

COILS,  FIXED  RF 

11301033 

MIL-SPEC 

N/R 

GF 

2385 

0 

29.039 

COILS,  FIXED  RF 

11301045 

MIL-SPEC 

N/R 

GF 

477 

0 

5.808 

COILS,  FIXED  RF 

11301046 

MIL-SPEC 

N/R 

GF 

795 

0 

9.680 

COILS,  FIXED  RF 

11301048 

MIL-SPEC 

N/R 

GF 

477 

0 

5.808 

COILS,  FIXED  RF 

G657140 

MIL-SPEC 

N/R 

GF 

4770 

0 

58.079 

COILS,  FIXED  RF 

G657141 

MIL-SPEC 

N/R 

GF 

795 

0 

9.680 

COILS,  FIXED  RF 

N/R 

MIL -SPEC 

N/R 

GF 

0 

0 

285.800 

COILS,  FIXED  RF 

10180391 

MIL-SPEC 

18 

GM 

50337 

1 

799.691 

COILS,  FIXED  RF 

10180395 

MIL-SPEC 

18 

GM 

3213 

1 

51.044 

COILS,  FIXED  RF 

101807Z4 

MIL-SPEC 

18 

GM 

5355 

0 

85.073 

COILS,  FIXED  RF 

5950-00-116-3471 

N/R 

N/R 

GM 

21 

0 

0.299 

COILS,  FIXED  RF 

5950-00-116-3613 

N/R 

N/R 

GM 

21 

0 

0.299 

COILS,  FIXED  RF 

5950-00-116-3616 

N/R 

N/R 

GM 

21 

0 

0.299 

COILS,  FIXED  RF 

5950-01-018-0230  N/R 

N/R 

GM 

21 

0 

0.299 

**  COILS,  GENERAL 

COILS,  GENERAL 

MS14046- 10 

HI-REL 

N/R 

AIF 

1004 

0 

25.950 

COILS,  GENERAL 

MS75084- 12 

HI-REL 

N/R 

AIF 

2008 

0 

51.901 

COILS,  GENERAL 

MS75089 

HI-REL 

N/R 

AIF 

1004 

0 

25.950 

COILS,  GENERAL 

N/R 

LOWER 

25 

GF 

0 

0 

0.400 

COILS,  GENERAL 

N/R 

LOWER 

15 

GF 

0 

0 

16.000 

COILS,  GENERAL 

N/R 

LOWER 

N/R 

GF 

0 

1 

212.000 
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Inductor  Storage 
Field  Experience 


Inductor 

Classification 

Component 

Part  Number 

Qual i ty 

Actual 

Temp 

App 

Env 

Number 

F i e l ded 

Number 

Fai led 

Part 

Hours 

COILS, 

GENERAL 

N/R 

LOUER 

25 

GF 

0 

0 

15.000 

COILS, 

GENERAL 

N/R 

MIL- 

SPEC 

N/R 

GF 

33120 

0 

329.440 

COILS, 

GENERAL 

N/R 

MIL- 

SPEC 

N/R 

GF 

0 

0 

79.181 

COILS, 

GENERAL 

229-003151 

N/R 

N/R 

AIF 

502 

0 

12.970 

COILS, 

GENERAL 

5-575-01 

N/R 

N/R 

AIF 

502 

0 

12.975 

COILS, 

GENERAL 

5-693-01 

N/R 

N/R 

AIF 

2008 

0 

51.901 

COILS, 

GENERAL 

5-697-01 

N/R 

N/R 

AIF 

2008 

0 

51.901 

COILS, 

GENERAL 

5-826-01 

N/R 

N/R 

AIF 

502 

0 

12.975 

COILS, 

GENERAL 

5-829-01 

N/R 

N/R 

AIF 

1004 

0 

25.950 

COILS, 

GENERAL 

5-848-01 

N/R 

N/R 

AIF 

1004 

0 

25.950 

COILS, 

GENERAL 

5-953-01 

N/R 

N/R 

AIF 

502 

0 

12.975 

COILS, 

GENERAL 

5-954-01 

::/R 

N/R 

AIF 

502 

0 

12.975 

COILS, 

GENERAL 

5-955-01 

N/R 

N/R 

AIF 

502 

0 

12.975 

COILS, 

GENERAL 

MS75085 

N/R 

N/R 

AIF 

9538 

3 

246.530 

COILS, 

GENERAL 

MS90538 

N/R 

N/R 

AIF 

2008 

2 

51 .901 

COILS, 

GENERAL 

5950-00-024-1000 

N/R 

N/R 

GM 

21 

0 

0.299 

COILS, 

GENERAL 

5950-00-024-1052 

N/R 

N/R 

GM 

76 

0 

1.078 

COILS, 

GENERAL 

5950-01-010-0007 

N/R 

N/R 

GM 

21 

0 

0.299 

COILS, 

GENERAL 

5950-01-018-0230 

N/R 

N/R 

GM 

76 

0 

1.078 

COILS, 

GENERAL 

5950-01-051-0124 

N/R 

N/R 

GM 

148 

0 

2.113 

COILS, 

GENERAL 

N/R 

N/R 

N/R 

GM 

5244 

0 

76.562 

COILS, 

GENERAL 

N/R 

N/R 

N/R 

GM 

1748 

0 

25.521 

COILS, 

GENERAL 

N/R 

N/R 

N/R 

GM 

34086 

0 

497.656 

; 
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Inductor  Storage 
Field  Experience 


Inductor 

Classification 

Component 

Part  Number 

Qual i ty 

Actual 

Temp 

App 

Env 

Number 

F i elded 

Number 

Failed 

Part 

Hours 

**  INDUCTORS,  NOT  REPORTED 
INDUCTORS,  NOT  REPORTED 

N/R 

LOWER 

N/R 

GF 

0 

13 

640.000 

INDUCTORS,  NOT  REPORTED 

986161 

N/R 

N/R 

GB 

75284 

1 

659.490 

INDUCTORS,  NOT  REPORTED 

986082 

N/R 

N/R 

N/R 

112926 

0 

98923.000 

INDUCTORS,  NOT  REPORTED 

986083 

N/R 

N/R 

N/R 

376420 

0 

32.974 

INDUCTORS,  NOT  REPORTED 

986084 

N/R 

N/R 

N/R 

37642 

0 

3.297 

INDUCTORS,  NOT  REPORTED 

986085 

N/R 

N/R 

N/R 

131747 

0 

11.541 

INDUCTORS,  NOT  REPORTED 

986087 

N/R 

N/R 

N/R 

282315 

0 

24.731 

INDUCTORS,  NOT  REPORTED 

986088 

N/R 

N/R 

N/R 

75284 

'0 

65949.000 

INDUCTORS,  NOT  REPORTED 

MS21424 

N/R 

N/R 

N/R 

18821 

0 

1.648 

INDUCTORS,  NOT  REPORTED 

MS90587 

N/R 

N/R 

N/R 

207031 

0 

181.360 

INDUCTORS,  NOT  REPORTED 

N/R 

N/R 

N/R 

N/R 

0 

0 

261.557 

INDUCTORS,  NOT  REPORTED 

N/R 

N/R 

M/R 

N/R 

7866 

0 

114.844 

INDUCTORS,  NOT  REPORiED 

N/R 

N/R 

N/R 

N/R 

1748 

0 

25.521 

**  TRANSFORMERS,  AUDIO,  MIL-T- 
TRANSFORMERS,  AUDIO,  MIL-T-27 

27 

N/R 

N/R 

N/R 

GM 

1748 

0 

25.521 

**  TRANSFORMERS,  DIS,  MIL- T -55631 
TRANSFORMERS,  DIS,  M1L-T-55631  10180396 

MIL-SPEC 

18 

GM 

1071 

0 

17.015 

**  TRANSFORMERS,  GENERAL 
TRANSFORMERS,  GENERAL 

N/R 

Ht-REL 

N/R 

GF 

0 

0 

18.000 

TRANSFORMERS,  GENERAL 

N/R 

HI-REL 

N/R 

GF 

0 

9 

509.000 

TRANSFORMERS,  GENERAL 

N/R 

HI -REL 

N/R 

GF 

0 

0 

22.000 

TRANSFORMERS,  GENERAL 

N/R 

LOWER 

N/R 

GF 

0 

15 

265.000 
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Inductor  Storage 
Field  Experience 


Inductor 

Classification 

Component 

Part  Number 

Quality 

Actual 

Temp 

App 

Env 

Number 

Fielded 

Number 

Failed 

Part 

Hours 

TRANSFORMERS,  GENERAL 

N/R 

LOWER 

18 

GF 

0 

1 

9.000 

TRANSFORMERS,  GENERAL 

N/R 

LOWER 

N/R 

GF 

0 

0 

3.000 

TRANSFORMERS,  GENERAL 

N/R 

LOWER 

25 

GF 

0 

0 

80.000 

TRANSFORMERS,  GENERAL 

10158636 

MIL-SPEC 

N/R 

GF 

39 

0 

1.118 

TRANSFORMERS,  GENERAL 

11301026 

MIL-SPEC 

N/R 

GF 

159 

0 

1.936 

TRANSFORMERS,  GENERAL 

11301027 

MIL-SPEC 

N/R 

GF 

477 

0 

5.808 

TRANSFORMERS,  GENERAL 

11301028 

MIL-SPEC 

N/R 

GF 

318 

0 

3.872 

TRANSFORMERS,  GENERAL 

1131072 

MIL-SPEC 

N/R 

GF 

477 

0 

5.808 

TRANSFORMERS,  GENERAL 

G657387 

MIL-SPEC 

N/R 

GF 

1113 

0 

13.552 

TRANSFORMERS,  GENERAL 

MIS13685/6 

MIL -SPEC 

N/R 

GF 

120 

0 

?  628 

TRANSFORMERS,  GENERAL 

N/R 

MIL-SPEC 

N/R 

GF 

0 

3 

2928.309 

TRANSFORMERS,  GENERAL 

N/R 

MIL-SPEC 

N/R 

GF 

4140 

0 

41.180 

TRANSFORMERS,  GENERAL 

N/R 

N/R 

15 

GF 

0 

0 

16.000 

TRANSFORMERS,  GENERAL 

5950-00-024-1000 

N/R 

N/R 

GM 

16 

0 

0.232 

TRANSFORMERS,  GENERAL 

5950-00-024-1000 

N/R 

N/R 

GM 

69 

0 

0.981 

TRANSFORMERS,  GENERAL 

5950-00-024- 1002 

N/R 

N/R 

GM 

76 

0 

1.078 

TRANSFORMERS,  GENERAL 

5950-00-327-9625 

N/R 

N/R 

GM 

16 

0 

0.232 

TRANSFORMERS,  GENERAL 

5950-00-327-9625 

N/R 

N/R 

GM 

76 

0 

1.078 

TRANSFORMERS,  GENERAL 

5950-00-333-0759 

N/R 

N/R 

GM 

76 

0 

1.078 

TRANSFORMERS,  GENERAL 

5950-00-333-0759 

N/R 

N/R 

GM 

69 

0 

0.981 

TRANSFORMERS,  GENERAL 

5950-00-600-0645 

N/R 

N/R 

GM 

76 

0 

1.078 

TRANSFORMERS,  GENERAL 

5950-00-600-0840 

N/R 

N/R 

GM 

'i6 

0 

0.232 

TRANSFORMERS,  GENERAL 

5950-00-600-0840 

N/R 

N/R 

GM 

76 

0 

1.078 
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Inductor  Storage 
Field  Experience 


Inductor 

Component 

Dual ity 

Actual 

App 

Number 

Number 

Part 

Classification 

Part  Number 

Temp 

Env 

F i elded 

Fai led 

Hours 

TRANSFORMERS,  GENERAL 

5950-00-600-0840 

N/R 

N/R 

GM 

69 

0 

0.981 

TRANSFORMERS,  GENERAL 

5950-00-600-0843 

N/R 

N/R 

GM 

76 

0 

1.078 

TRANSFORMERS,  GENERAL 

5950-00-600-0844 

N/R 

N/R 

GM 

69 

0 

0.981 

TRANSFORMERS,  GENERAL 

5950-00-600-0844 

N/R 

N/R 

GM 

16 

0 

0.232 

TRANSFORMERS,  GENERAL 

5950-00-600-0844 

N/R 

N/R 

GM 

76 

0 

1.078 

TRANSFORMERS,  GENERAL 

5950-00-600-0845 

N/R 

N/R 

GM 

16 

0 

0.232 

TRANSFORMERS,  GENERAL 

5950-00-600-0845 

N/R 

N/R 

GM 

69 

0 

0.981 

TRANSFORMERS,  GENERAL 

5950-00-601-6296 

N/R 

N/R 

GM 

76 

0 

1.078 

TRANSFORMERS,  GENERAL 

5950-00-603-6986 

N/R 

N/R 

GM 

69 

0 

0.981 

TRANSFORMERS,  GENERAL 

5950-00-603-6989 

N/R 

N/R 

GM 

76 

0 

0.078 

TRANSFORMERS,  GENERAL 

5950-00-603-6989 

N/R 

N/R 

GM 

69 

0 

0.981 

TRANSFORMERS,  GENERAL 

5950-00-603-6989 

N/R 

N/R 

GM 

16 

0 

0.232 

TRANSFORMERS,  GENERAL 

N/R 

N/R 

N/R 

GM 

1748 

0 

25.521 

TRANSFORMERS,  GENERAL 

N/R 

N/R 

N/R 

GM 

5244 

0 

76.562 

TRANSFORMERS,  GENERAL 

N/R 

N/R 

N/R 

GM 

874 

0 

12.760 

**  TRANSFORMERS,  POUER,  MIL-T- 

27 

TRANSFORMERS,  POUER,  MIL-T-27 

N/R 

LOUER 

25 

GF 

0 

0 

6.000 

TRANSFORMERS,  POUER,  MIL-T-27 

N/R 

LOUER 

15 

GF 

0 

2 

10.000 

TRANSFORMERS,  POUER,  MIL-T-27 

11301016 

MIL-SPEC 

N/R 

GF 

159 

0 

1.936 

TRANSFORMERS,  POUER,  MIL-T-27 

11301019 

MIL-SPEC 

N/R 

GF 

636 

0 

7.744 

TRANSFORMERS,  POUER,  MIL-T-27 

11301035 

MIL-SPEC 

N/R 

GF 

318 

0 

3.872 

TRANSFORMERS,  POUER,  MIL-T-27 

11301037 

MIL-SPEC 

N/R 

GF 

159 

0 

1.936 

TRANSFORMERS,  POUER,  MIL-T-27 

G657184 

MIL-SPEC 

N/R 

GF 

159 

0 

1.936 
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Inductor  Storage 
Field  Experience 


Inductor 

Classification 

TRANSFORMERS,  POWER, 
TRANSFORMERS,  POWER, 
TRANSFORMERS,  POWER, 
TRANSFORMERS,  POWER, 
TRANSFORMERS,  POWER, 
TRANSFORMERS,  POWER, 
TRANSFORMERS,  POWER, 
TRANSFORMERS,  POWER, 
TRANSFORMERS,  POWER, 
TRANSFORMERS,  POWER, 
TRANSFORMERS,  POWER, 
TRANSFORMERS,  POWER, 
TRANSFORMERS,  POWER, 
TRANSFORMERS,  POWER, 
TRANSFORMERS,  POWER, 
TRANSFORMERS,  POWER, 
TRANSFORMERS,  POWER, 
TRANSFORMERS,  POWER, 
TRANSFORMERS,  POWER, 
TRANSFORMERS,  POWER, 
TRANSFORMERS,  POWER, 
TRANSFORMERS,  POWER, 


Component 

Part  Number 

Qual i ty 

Actual 

Temp 

App 

Env 

Number 

F i e l ded 

Number 

Fai led 

Part 

Hours 

MI  L  •  T -27 

10182034 

MIL-SPEC 

18 

GM 

1071 

0 

17.015 

MIL-T-27 

5550-00-600-0842 

N/R 

N/R 

GM 

21 

0 

0.299 

MIL-T-27 

5950-00-148-6069 

N/R 

N/R 

GM 

21 

0 

0.299 

MIL-T-27 

5950-00-327-926 

N/R 

N/R 

GM 

21 

0 

0.299 

MIL-T-27 

5950-00-327-9625 

N/R 

N/R 

GM 

69 

0 

0.981 

MIL-T-27 

5950-00-333-0754 

N/R 

N/R 

GM 

21 

0 

0.299 

MIL-T-27 

5950-00-333-0759 

N/R 

N/R 

GM 

16 

0 

0.232 

MIL-T-27 

5950-00-600-0645 

N/R 

N/R 

GM 

21 

0 

0.299 

MIL-T-27 

5950-00-600-0842 

N/R 

N/R 

GM 

16 

0 

0.232 

MIL-T-27 

5950-00-600-0843 

N/R 

N/R 

GM 

16 

0 

0.232 

MIL-T-27 

5950-00-600-0843 

N/R 

N/R 

GM 

21 

0 

0.299 

MIL-T-27 

5950-00-600-0843 

N/R 

N/R 

GM 

69 

0 

0.981 

MIL-T-27 

5950-00-601-6296 

N/R 

N/R 

GM 

16 

0 

0.232 

MIL-T-27 

5950-00-601-6296 

N/R 

N/R 

GM 

21 

0 

0.299 

MIL-T-27 

5950-00-601-6296 

N/R 

N/R 

GM 

69 

0 

0.981 

MIL-T-27 

5950-00-603-6986 

N/R 

N/R 

GM 

16 

0 

0.232 

MIL-T-27 

5950-00-603-6990 

N/R 

N/R 

GM 

21 

0 

0.299 

MIL-T-27 

5950-00-624-1052 

N/R 

N/R 

GM 

21 

0 

0.299 

MIL-T-27 

5950-01-049-9899 

N/R 

N/R 

GM 

148 

0 

2.113 

MIL-T-27 

5950-01-050-0576 

N/R 

N/R 

GM 

148 

0 

2.113 

MIL-T-27 

5950-01-052-9854 

N/R 

N/R 

GM 

148 

0 

2.113 

MIL-T-27 

5950-01-055-1266 

N/R 

N/R 

GM 

148 

0 

2.113 
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Inductor  Storage 
Field  Experience 


Inductor 

Classification 

**  TRANSFORMERS,  RF,  MIL 
TRANSFORMERS,  RF,  MIL-T- 

TRANSFORMERS,  RF,  MIL-T- 

TRANSFORMERS,  RF,  MIL-T- 

TRANSFORMERS,  RF,  MIL-T- 

TRANSFORMERS,  RF,  MIL-T- 

TRANSFORMERS,  RF,  MIL-T- 

TRANSFORMERS,  RF,  MIL-T 

TRANSFORMERS,  RF,  MIL-T 


Component 

Part  Number 

Qual i ty 

Actual 

Temp 

App 

Env 

Number 

Fielded 

Number 

Failed 

Part 

Hours 

-T -55631 

55631  11301034 

MIL-SPEC 

N/R 

GF 

477 

0 

5.809 

55631 

11301043 

MIL-SPEC 

N/R 

GF 

636 

0 

7.744 

55631 

11301049 

MIL-SPEC 

N/R 

GF 

3816 

0 

46.463 

55631 

11301064 

MIL-SPEC 

N/R 

GF 

318 

0 

3.872 

55631 

G6573  58 

MIL-SPEC 

N/R 

GF 

159 

0 

1.936 

55631 

10180744 

MIL-SPEC 

N/R 

GM 

2142 

0 

34.029 

■55631 

10180752 

MIL-SPEC 

18 

GM 

9639 

0 

153.132 

55631 

10181719 

MIL-SPEC 

18 

GM 

1071 

0 

17.015 

143 


Inductor  Summary 

The  following  table  presents  the  results  of  the  nonoperating 
inductor  data  base  merge.  Data  in  this  section  are  based  entirely  on 
the  data  from  the  inductor  detail  data  section.  A  merged  data  record 
was  computed  for  all  records  having  identical  inductor  classifications, 
quality  levels  and  application  environments.  Part  hours  and  failures 
were  cumulated  for  inductors  meeting  these  criteria.  Field  and 
predicted  failure  rates  were  derived  for  each  merged  data  record.  In 
some  instances  it  was  not  possible  to  compute  a  predicted  failure  rate 
due  to  missing  model  parameters.  These  data  points  are  depicted  with  an 
N/R  in  the  predicted  failure  rate  column.  Predicted  values  were  derived 
assuming  a  power  cycling  rate  of  zero  in  the  inductor  model. 
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Inductor  Field 
Data  Summary 
Table 


********************** ******** 

******** 

*** 

******** 

*********** 

****** 

************** 

************ 

Inductor 

Classification 

****************************** 

Qual  i  ty 
Level 

******** 

App  Number 
Env  Fielded 

***  ******** 

Cumulative 

Part  Hours 

*********** 

Number 

Fai led 

****** 

Field 

Fai lure  Rate 

************** 

Predicted 

Fai lure  Rate 

************ 

**  COILS,  FIXED  RF 

COILS,  FIXED  RF 

HI-REL 

AIF 

2008 

51 .901 

0 

<  0.0176490 

0.0002025 

COILS,  FIXED  RF 

HI-REL 

GF 

N/R 

5.418 

0 

«  0.1690661 

0.0000810 

COILS,  FIXED  RF 

MIL-SPEC 

GF 

9699 

403.894 

0 

<  0.0022679 

0.0016740 

COILS,  FIXED  RF 

MIL-SPEC 

GM 

58905 

935.808 

2 

0.0021372 

0.0055800 

COILS,  FIXED  RF 

N/R 

GM 

84 

1.196 

0 

«  0.7658863 

N/R 

**  COILS,  GENERAL 

COILS,  GENERAL 

HI-REL 

AIF 

4016 

103.801 

0 

<  0.0088246 

0.0002025 

COILS,  GENERAL 

LOWER 

GF 

N/R 

243.400 

1 

0.0041085 

0.0059400 

COILS,  GENERAL 

MIL-SPEC 

GF 

33120 

408.621 

0 

<  0.0022417 

0.0016740 

COILS,  GENERAL 

N/R 

AIF 

20582 

531.978 

5 

0.0093989 

N/R 

COILS,  GENERAL 

N/R 

GM 

41420 

604.606 

0 

<  0.0015150 

N/R 

**  INDUCTORS,  NOT  REPORTED 
INDUCTORS,  NOT  REPORTED 

LOWER 

GF 

N/R 

640.000 

13 

0.0203125 

N/R 

INDUCTORS,  NOT  REPORTED 

N/R 

GB 

75284 

659.490 

1 

0.0015163 

N/R 

INDUCTORS,  NOT  REPORTED 

N/R 

N/R 

1251800 

165529.473 

0 

<  0.0000055 

N/R 

**  TRANSFORMERS,  AUDIO,  MIL-T-27 
TRANSFORMERS,  AUDIO,  MIL-T-27  N/R 

GM 

1748 

25.521 

0 

«  0.0358920 

N/R 

**  TRANSFORMERS,  DIS,  MIL-T-55631 
TRANSFORMERS,  DIS,  MIL-T-55631  MIL-SPEC 

GM 

1071 

17.015 

0 

«  0.0538349 

0.0104160 

**  TRANSFORMERS,  GENERAL 
TRANSFORMERS,  GENERAL 

HI-REL 

GF 

N/R 

549.000 

9 

0.0163934 

N/R 
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Inductor  Field 
Data  Summary 
Table 


******************************  ********  ***  ********  ***********  ******  **************  ************ 


Inductor 

Classification 

****************************** 

Qual i ty 

Level 

******** 

App  Number 
Env  Fielded 

***  ******** 

Cumulative 

Part  Hours 

*********** 

Number 

Fai led 

****** 

Field 

Fai iure  Rate 

************** 

Predicted 

Fai lure  Rate 

************ 

TRANSFORMERS,  GENERAL 

LOWER 

GF 

N/R 

357.000 

16 

0.0448179 

N/R 

TRANSFORMERS,  GENERAL 

MIL-SPEC 

GF 

6843 

3004.211 

3 

0.0009986 

N/R 

TRANSFORMERS,  GENERAL 

N/R 

GF 

N/R 

16.000 

0 

«  0.0572500 

N/R 

TRANSFORMERS,  GENERAL 

N/R 

GM 

9129 

131.804 

0 

<  0.0069497 

N/R 

**  TRANSFORMERS,  POWER,  MIL-T- 
TRANSFORMERS,  POWER,  MILT-27 

27 

LOWER 

GF 

N/R 

16.000 

2 

0.1250000 

0.0175560 

TRANSFORMERS,  POWER,  MIL-T-27 

MIL-SPEC 

GF 

1431 

17.424 

0 

«  0.0525712 

0.0049476 

TRANSFORMERS,  POWER,  MIL-T-27 

MIL-SPEC 

GM 

1071 

17.015 

0 

«  0.0538349 

0.0104160 

TRANSFORMERS,  POWER,  MIL-T-27 

N/R 

GM 

1068 

15.246 

0 

0.0600813 

N/R 

**  TRANSFORMERS,  RF,  MIL-T-55631 
TRANSFORMERS,  RF,  MILT-55631  MIL-SPEC 

GF 

5406 

65.824 

0 

0.0139159 

0.0049476 

TRANSFORMERS,  RF,  MIL-T-55631 

MIL-SPEC 

GM 

12852 

204.176 

0 

0.0044863 

0.0104160 

146 


Diodes 
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Field  expei  K,,ce  data  on  Group  IV,  V,  VI,  VII  and  VIII  diodes  (as 
defined  in  MIL- HDBK-2 17 )  are  presented  in  this  section.  Data  from  the 
diode  nonoperating  field  experience  detail  data  section  have  been  sorted 
by  diode  classification,  diode  application,  quality  level,  application 
environment  and  part  number.  The  data  in  this  section  has  been  sub 
grouped  according  to  diode  style  classification  and  application.  All 
diode  detail  data  records  contain  the  following  characteristic  data 
fields : 


o  Diode  Classification:  Discrete  semiconductor  group  and 

description  for  which  the  diode 
data  point  belongs.  This  report 
summarizes  data  for  Group  IV,  V, 
VI,  VII  and  VIII  diodes.  Table 
D-l  depicts  the  diode 

classification  groups. 

o  Diode  Application  Brief  description  of  diode  in 

circuit  implementation. 

o  Actual  Temperature:  Average  temperature  which  the 

diode  is  exposed  to  during 

periods  of  nonoperation.  The 
actual  temperature  is  given  in 

degrees  centigrade. 

o  Quality:  Codes  which  indicate  the  level 

of  quality  control  a  device  has 
been  subjected  to.  These  codes 
are  based  on  testing  and 
screening  level s  that  the  diode 
received  prior  to  system  in¬ 
stallation.  Quality  levels  are 
defined  in  MIL-S-19500.  Table 
D-2  illustrates  the  various 
diode  qua! ity  levels. 
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TABLE  D-l : 

DIODE  CLASSIFICATIONS 


Part  Type 

Group 

Description 

Diodes 

IV 

Si,  Gen.  Purpose 

Ge,  Gen.  Purpose 

V 

Zener/Avalanche 

VI 

Thyri stors 

VII 

Detectors 

Mixers 

VIII 

Varactors 

Step  Recovery 

TABLE  D-2 : 

DIODE  QUALITY  LEVELS 


Qual ity  Level 


JANTXV 

JANTX 

JAN 

Lower,  (Hermetic) 
Plastic 
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Li  ode  Storage 
Field  Experience 


Component 

Clual  i  ty 

Actual 

App 

Di  ode 

D  i  cciv.- 

Number  N 

oc  r 

P-;-r  r 

Part  Number 

Temp 

Env 

Class i  f  i  cat  i 

1 

App  l 

ill  5  on 

c  i  e  i  cied  '  j 

i  i  '  *.-j 

*■'*'*''  ■ 

*  GROUP  IV 

COU!  D  NOT  BE 

DETERMINED 

JAM  M2 77 

JAN 

N/R 

GB 

GROUP 

IV 

CCei  D 

NOT 

6E 

DETERMINED 

286C 792 

25 ''6 1 .  ?rv 

’*  GROUP  IV, 

SI,  GENERAL 

PUR  PC 

SE  UULD  NOT  BE 

DETERMINED 

1N23F 

JAN 

20 

GF 

GROUP 

■  v, 

SI  , 

GENERAL 

FUR FOSE 

COU-D 

NOT 

BE 

DETERMINED 

I  7-6 

s 

25.52 : 

1 N  23k  F 

JAN 

20 

GF 

GROUP 

!  V, 

SI  , 

GENERAL 

PURPOSE 

COULD 

NOT 

BE 

DETERMINED 

1  748 

o 

25.52’ 

1N250A 

JAN 

20 

GF 

GROUP 

i  *  ( 

5  i , 

GENERAL 

PURPOSE 

COULD 

NOT 

BE 

DETERMINED 

524- 

0 

76.562 

1  M3 064 

JAN 

20 

GF 

GROUP 

IV, 

si  , 

GENERAL 

PURPOSE 

COULD 

NOT 

BE 

DETERMINED 

34  56 

0 

51 

1N64  7 

JAN 

20 

GF 

GROUP 

IV, 

Si  , 

GENERAL 

PURPOSE 

COULD 

NOT 

BE 

DETERMINED 

874 

0 

12.7'-; 

1  N66'1 

JAN 

20 

GF 

GROUP 

IV, 

si  , 

GENERAL 

PURPOSE 

COUcD 

NOT 

BE 

determined 

?  -  Jr  7  6 

2 

306. 251' 

322MR156PC 

JAN 

20 

GF 

GROUP 

IV, 

Si, 

GENERAL 

PURPOSE 

COULD 

NOT 

BE 

DETERMINED 

4370 

c 

63.802 

322MR203G0 

JAN 

20 

GF 

GROUP 

IV, 

s; , 

GENERAL 

PURPOSE 

COUlD 

NOT 

BE 

DETERMINED 

87- 

2 

*  7 .  ?t ' 

322MR265P0 

JAN 

20 

GF 

GROUP 

IV, 

SI  , 

GENERA! 

PURPOSE 

COULD 

NOT 

BE 

DETERMINED 

1748 

Q 

25.521 

322KR265P0 

JAN 

20 

GF 

GROUP 

IV, 

si  , 

GENERAL 

PURPOSE 

COULD 

NOT 

BE 

DETERMINED 

1  748 

0 

25.521 

322MR340F0 

JAN 

20 

GF 

GROUP 

IV, 

s; , 

GENERAL 

PURPOSE 

COULD 

NOT 

SE 

DETERMINED 

1748 

0 

25.521 

39-MRnu1P0 

JAN 

20 

GF 

GPOUP 

IV, 

si , 

GENERAL 

PURPOSE 

COULD 

NOT 

BE 

DETERMINED 

87- 

2 

’2.760 

394MR001P0 

JAN 

20 

GF 

GROUP 

IV, 

S  I  , 

GENERAL 

PURPOSE 

COULD 

not 

BE 

DETERMINED 

Q,  7-4 

7 

12.760 

JAN 1N255 

JAN 

20 

GF 

GROUP 

IV, 

SI  , 

GENERAL 

PURPOSE 

COULD 

NOT 

BE 

DETERMINED 

5244 

0 

"6 . 562 

JANtN256 

JAN 

20 

GF 

GROUP 

IV, 

SI , 

GENERAL 

PURPOSE 

COULD 

NOT 

BE 

DETERMINED 

1  748 

f) 

25.521 

J AN 1N304 1 3 

JAN 

20 

GF 

GROUP 

IV, 

SI  , 

GENERAL 

PURPOSE 

C  Ou  L  D 

NOT 

BE 

DETERMINED 

874 

c 

12.760 

JAN1N458 

JAN 

20 

GF 

GROUP 

IV, 

S! , 

GENERAL 

PURPOSE 

COULD 

NOT 

BE 

DETERMINED 

25345 

370.052 

JAN  1 N459 

JAN 

20 

GF 

GROUP 

IV, 

SI  , 

GENERAL 

PURPOSE 

COULD 

NOT 

BE 

DETERMINED 

6’  18 

84.323 

.IANIM4P68 

1  AN 

20 

GF 

GROUP 

IV, 

S  J , 

GENERAL 

PURPOSE 

COULD 

NOT 

BE 

DETERMINED 

874 

0 

12.760 

J  A  N 1 N  6  4  5 

JAN 

20 

GF 

GROUP 

IV, 

SI  , 

general 

PURPOSE 

COULD 

NOT 

BE 

DETERMINED 

874 

r. 

’2.760 

JAM  I N647 

JAN 

20 

GF 

GROUP 

IV, 

SI  , 

GENERAL 

PURPOSE 

COULD 

NOT 

BE 

DETERMINED 

2622 

o 

58 . 781 
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Diode  Storage 
F ield  Experience 


Component 

Part  Number 

Qual  i ty  Actual 
Temp 

App 

Env 

Diode 

Classi 

i  f i cat  ion 

Diode 

Appl ication 

Number 

F i e l ded 

Number 

Failed 

Part 

Hours 

JAN1N9818 

JAN 

70 

GF 

GROUP 

IV, 

SI, 

GENERAL 

PURPOSE 

COULD 

NOT 

BE 

DETERMINED 

874 

0 

12.760 

JAN4982 

JAN 

20 

GF 

GROUP 

IV, 

SI , 

GENERAL 

PURPOSE 

COULD 

NOT 

BE 

DETERMINED 

1748 

0 

25.521 

N/R 

JAN 

25 

GF 

GROUP 

IV, 

SI, 

GENERAL 

PURPOSE 

COULD 

NOT 

BE 

DETERMINED 

0 

0 

41.000 

N/R 

JAN 

18 

r.F 

GROUP 

IV, 

SI  , 

GENERAL 

PURPOSE 

COULD 

NOT 

BE 

DETERMINED 

0 

0 

67.000 

N/R 

JAN 

25 

GF 

GROUP 

IV, 

SI, 

GENERAL 

PURPOSE 

COULD 

NOT 

BE 

DETERMINED 

0 

0 

30.000 

N/R 

JAN 

N/R 

GF 

GROUP 

IV, 

SI, 

GENERAL 

PURPOSE 

COULD 

NOT 

BE 

DETERMINED 

0 

4 

906.000 

N/R 

JAN 

25 

GF 

GROUP 

IV, 

si. 

GENERAL 

PURPOSE 

COULD 

NOT 

BE 

DETERMINED 

0 

1 

247.000 

N/R 

JAN 

25 

GF 

GROUP 

IV, 

si. 

GENERAL 

PURPOSE 

COULD 

NOT 

BE 

DETERMINED 

0 

2 

136.000 

N/R 

JAN 

25 

GF 

GROUP 

IV, 

SI, 

GENERAL 

PURPOSE 

COULD 

NOT 

BE 

DETERMINED 

0 

0 

36.000 

N/R 

JAN 

15 

GF 

GROUP 

IV, 

SI  , 

GENERAL 

PURPOSE 

COULD 

NOT 

BE 

DETERMINED 

0 

1 

1200.000 

N/R 

JAN 

25 

GF 

GROUP 

IV, 

SI, 

GENERAL 

PURPOSE 

COULD 

NOT 

BE 

DETERMINED 

0 

2 

16000.000 

USN1N3043 

JAN 

20 

GF 

GROUP 

IV, 

si , 

GENERAL 

PURPOSE 

COULD 

NOT 

BE 

DETERMINED 

874 

0 

12.760 

1N648 

JAN 

20 

N/R 

GROUP 

IV, 

SI, 

GENERAL 

PURPOSE 

COULD 

NOT 

BE 

DETERMINED 

6992 

3 

102.083 

N/R 

JAN 

N/R 

N/R 

GROUP 

IV, 

si. 

GENERAL 

PURPOSE 

COULD 

NOT 

BE 

DETERMINED 

0 

41 

6262.000 

11301069 

JANTX 

N/R 

GF 

GROUP 

IV, 

si. 

GENERAL 

PURPOSE 

COULD 

NOT 

BE 

DETERMINED 

318 

0 

3.872 

1N1202A 

JANTX 

N/R 

GF 

GROUP 

IV, 

SI, 

GENERAL 

PURPOSE 

COULD 

NOT 

BE 

DETERMINED 

4140 

0 

41.180 

1N1202A 

JANTX 

N/R 

GF 

GROUP 

IV, 

SI, 

GENERAL 

PURPOSE 

COULD 

NOT 

BE 

DETERMINED 

39 

0 

1.118 

1N2624A 

JANTX 

N/R 

GF 

GROUP 

IV, 

si. 

GENERAL 

PURPOSE 

COULD 

NOT 

BE 

DETERMINED 

39 

0 

1.118 

1N277 

JANTX 

N/R 

GF 

GROUP 

IV, 

si. 

GENERAL 

PURPOSE 

COULD 

NOT 

BE 

DETERMINED 

53820 

0 

535.340 

1N3070 

JANTX 

N/R 

GF 

GROUP 

IV, 

SI, 

GENERAL 

PURPOSE 

COULD 

NOT 

BE 

DETERMINED 

10350 

0 

102.950 

1N3581B 

JANTX 

N/R 

GF 

GROUP 

IV, 

SI, 

GENERAL 

PURPOSE 

COULD 

NOT 

BE 

DETERMINED 

39 

0 

1.118 

1N3596 

JANTX 

N/R 

GF 

GROUP 

IV, 

SI, 

GENERAL 

PURPOSE 

COULD 

NOT 

BE 

DETERMINED 

16560 

0 

164.720 

1N3600 

JANTX 

N/R 

GF 

GROUP 

IV, 

SI , 

GENERAL 

PURPOSE 

COULD 

NOT 

BE 

DETERMINED 

351900 

0 

3500.300 
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Diode  Storage 
Field  Experience 


Component  Quality 

Part  Number 


Actual  App  Diode 

Temp  Env  Classification 


D  i  ode 

Appl i cat i on 


Number  Number  Part 

F i elded  Failed  Hours 


1N4247 

JANTX 

N/R 

GF 

GROUP 

IV, 

SI, 

GENERAL 

PURPOSE 

COULD 

NOT 

BE 

DETERMINED 

26910 

2 

267.670 

1N4306 

JANTX 

18 

GF 

GROUP 

IV, 

SI, 

GENERAL 

PURPOSE 

COULD 

NOT 

BE 

DETERMINED 

24633 

0 

391.338 

1N4454 

JANTX 

N/R 

GF 

GROUP 

IV,  SI, 

GENERAL 

PURPOSE 

COULD 

NOT 

BE 

DETERMINED 

702 

0 

20.130 

1N4476 

JANTX 

N/R 

GF 

GROUP 

IV, 

si. 

GE.'ERAL 

PURPOSE 

COULD 

NOT 

BE 

DETERMINED 

2070 

0 

20.590 

1N4477 

JANTX 

N/R 

GF 

GROUP 

IV, 

SI, 

GENERAL 

PURPOSE 

COULD 

NOT 

BE 

DETERMINED 

2070 

0 

20.590 

1N458A 

JANTX 

18 

GF 

GROUP 

IV, 

si. 

GENERAL 

PURPOSE 

COULD 

NOT 

BE 

DETERMINED 

175644 

0 

2790.411 

1N5073 

JANTX 

N/R 

GF 

GROUP 

IV, 

SI , 

GENERAL 

PURPOSE 

COULD 

NOT 

BE 

DETERMINED 

39 

0 

1.118 

1N5180 

JANTX 

N/R 

GF 

GROUP 

IV, 

si. 

GENERAL 

PURPOSE 

COULD 

NOT 

BE 

DETERMINED 

39 

0 

1.118 

925512- 1C 

JANTX 

N/R 

GF 

GROUP 

IV, 

si  , 

GENERAL 

PURPOSE 

COULD 

NOT 

BE 

DETERMINED 

12420 

0 

123.540 

EDH6144 

JANTX 

27 

GF 

GROUP 

IV, 

Si, 

GENERAL 

PURPOSE 

COULD 

NOT 

BE 

DETERMINED 

190 

0 

5.454 

FSA1433 

JANTX 

27 

GF 

GROUP 

IV, 

SI, 

GENERAL 

PURPOSE 

COULD 

NOT 

BE 

DETERMINED 

79 

0 

2.459 

C657308 

JANTX 

N/R 

GF 

GROUP 

IV, 

si, 

GENERAL 

PURPOSE 

COULD 

NOT 

BE 

DETERMINED 

636 

0 

7.747 

JAN1N3189 

JANTX 

N/R 

GF 

GROUP 

IV, 

si. 

GENERAL 

PURPOSE 

COULD 

NOT 

BE 

DETERMINED 

156 

0 

4.473 

JAN1N3611 

JANTX 

N/R 

GF 

GROUP 

IV, 

si , 

GENERAL 

PURPOSE 

COULD 

NOT 

BE 

DETERMINED 

195 

0 

5.592 

JAN1N458 

JANTX 

N/R 

GF 

GROUP 

IV, 

SI, 

GENERAL 

PURPOSE 

COULD 

NOT 

BE 

DETERMINED 

702 

0 

20.130 

JAN1N645 

JANTX 

N/R 

GF 

GROUP 

IV, 

SI, 

GENERAL 

PURPOSE 

COULD 

NOT 

BE 

DETERMINED 

429 

0 

12.302 

MIS13286 

JANTX 

N/R 

GF 

GROUP 

IV, 

si. 

GENERAL 

PURPOSE 

COULD 

NOT 

BE 

DETERMINED 

39 

0 

1.118 

MIS13302 

JANTX 

N/R 

GF 

GROUP 

IV, 

si , 

GENERAL 

PURPOSE 

COULD 

NOT 

BE 

DETERMINED 

117 

0 

3.355 

Ml S13302-3 

JANTX 

N/R 

GF 

GROUP 

IV, 

SI, 

GENERAL 

PURPOSE 

COULD 

NOT 

BE 

DETERMINED 

39 

0 

1.118 

MI  SI  3302- 4 

JANTX 

N/R 

GF 

GROUP 

IV, 

SI, 

GENERAL 

PURPOSE 

COULD 

NOT 

BE 

DETERMINED 

39 

0 

1.118 

MIS13674/0 

JANTX 

N/R 

GF 

GROUP 

IV, 

SI, 

GENERAL 

PURPOSE 

COULD 

NOT 

BE 

DETERMINED 

840 

0 

18.396 

MIS13674/0 

JANTX 

N/R 

GF 

GROUP 

IV, 

SI, 

GENERAL 

PURPOSE 

COULD 

NOT 

BE 

DETERMINED 

1080 

0 

23.652 

MI S13674/1 

JANTX 

N/R 

GF 

GROUP 

IV, 

SI , 

GENERAL 

PURPOSE 

COULD 

NOT 

BE 

DETERMINED 

120 

0 

2.628 
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Diode  Stomye 
Field  Experience 


Component 

Part  Number 

dual  it/ 

Actual 

T  emp 

App  D i ode 

Env  Classification 

D  i  ode 

Appl i cat i on 

Number 

F i elded 

hi  Uii'iOc  r 

Fail ea 

Pa,  1 

- 1  ou  r  s 

M 1 S 136 ’4/2 

JANTX 

N/R 

GF 

GROUP 

IV,  SI, 

GENERAL 

PURPOSE 

COUlD 

NOT  BE  DETERMINED 

120 

2 . 623 

M I S 1 36  F'A/S 

JANTX 

N/R 

GF 

GROUP 

IV,  SI, 

GENERAL 

PURPOSE 

COULD 

NOT  BE  DETERMINED 

c8U 

0 

Li  5  ■  2 

MI  SI  3674/5 

JANTX 

N/R 

GF 

GROUP 

IV,  SI, 

GENERAl 

PURPOSE 

COULD 

NOT  BE  DETERMINED 

120 

M I  S 1 3674/9 

JANTX 

N/R 

GF 

GROUP 

IV,  SI , 

GENERAL 

PURPOSE 

COULD 

NOT  BE  DETERMINED 

48u 

' 

MI  Si  3674/9 

JANTX 

N/R 

GF 

GROUP 

IV,  SI, 

GENERAL 

PURPOSE 

COULD 

NOT  BE  DETERMINED 

456u 

0 

yy  6s. 

N/R 

JANTX 

N/R 

GF 

GROUP 

IV,  SI, 

GENERAL 

PURPOSE 

COULD 

NOT  BE  DETERMINED 

U 

3.22  'eO 

4/  R 

JANTX 

N/R 

GF 

GROUP 

IV,  SI, 

GENERAL 

PURPOSE 

COULD 

NOT  BE  DETERMINED 

0 

0 

72.000 

>25400 

N/R 

N/R 

GS 

GROUP 

IV,  SI, 

GENERAL 

PURPOSE 

COULD 

NOT  BE  DETERMINED 

169389 

o 

.33.838 

925512 

N/R 

N/R 

GB 

GROUP 

IV,  SI, 

GENERAL 

PURPOSE 

COULD 

NOT  BE  DETERMINED 

225852 

0 

1978.500 

N/R 

N/R 

18 

GF 

GROUP 

IV,  SI, 

GENERAL 

PURPOSE 

COULD 

NOT  BE  DETERMINED 

0 

1 

400 . OOC 

N/R 

PLASTIC 

N/R 

GF 

GROUP 

IV,  SI, 

GENERAL 

PURPOSE 

COULD 

NOT  BE  DETERMINED 

0 

20 

7 79.000 

N/R 

PLASTIC 

N/R 

GF 

GROUP 

IV,  SI, 

GENERAL 

PURPOSE 

COULD 

NOT  BE  DETERMINED 

0 

5 

675.000 

N/R 

PLASTIC 

N/R 

GF 

GROUP 

IV,  SI, 

GENERAL 

PURPOSE 

COULD 

NOT  BE  DETERMINED 

0 

15 

1 04 . 000 

'*  CROUP  IV, 

JAN  1 N 1 202A 

SI,  GENERAL 

JAN 

PURPOSE  POWER  RECTIFIER 

N/R  GB  GROUP  IV,  SI, 

(  > -500mA  ) 

GENERAL  PURPOSE 

POWER 

RECTIFIER  (  >-500mA  ) 

263494 

0 

230 . 200 

JAN1N4247 

JAN 

N/R 

GB 

GROUP 

IV,  SI, 

GENERAL 

PURPOSE 

POWER 

RECTIFIER  (  >=500mA  ) 

1261007 

1 

1 1 0c6 . 000 

IN  64  9 

JANTX 

18 

GF 

GROUP 

IV,  SI, 

GENERAL 

PURPOSE 

POWER 

RECTIFIER  (  >=500mA  ) 

13923 

0 

221.191 

4 JA388R204 

JANTX 

27 

GF 

GROUP 

IV,  SI, 

GENERAL 

PURPOSE 

POWER 

RECTIFIER  (  >=500mA  ) 

23 

0 

0.773 

CD100U005 

JANTX 

27 

GF 

GROUP 

IV,  SI, 

GENERAL 

PURPOSE 

POWER 

RECTIFIER  (  >=500mA  ) 

10 

0 

0 . 36U 

CM  1023 

JANTX 

27 

GF 

GROUP 

IV,  SI, 

GENERAL 

PURPOSE 

POWER 

RECTIFIER  (  ^ -500mA  ) 

20 

0 

0.619 

MR1033A 

JANTX 

18 

GF 

GROUP 

IV,  SI, 

GENERAL 

PURPOSE 

POWER 

RECTIFIER  (  >=500mA  ) 

1071 

0 

17.015 

U 1 391 

JANTX 

27 

GF 

GROUP 

IV,  SI  , 

GENERAL 

PURPOSE 

POWER 

RECTIFIER  (  > -500mA  ) 

15 

0 

0.505 

U 1  X 1 090 

JANTX 

27 

GF 

GROUP 

IV,  SI  , 

GENERAL 

PURPOSE 

POWER 

RECTIFIER  (  >  =  500tiA  ) 

20 

0 

0.612 
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Diode  Storage 


Field  Expei 

i  rnr  e 

Component 

p.v  t  N>  in'bcr 

Qua! (tv 

Actual 

T  emp 

App  Diode 

Fnv  Class 

i  f i c at i on 

D  i  ode 

Anpl i cat i on 

Number  Number 

riel ded  f  ■  > 1 ea 

Pert 

Henri; 

C  5 R  a  1 B 

N/R 

27 

GF 

GROUP 

IV,  SI,  GENERAL  PURPOSE 

POWER  RECTIFIER  (  >=500mA  ) 

23 

0 

0.717 

**  GROUP  IV. 

A70MR214 

51  , 

GENERAL 

JANTX 

PURPOSE  POWER  RECTIHER  (  H.V.  STACKS 

27  GF  GROUP  IV,  SI,  GENERAL  PURPOSE 

POWr5  RECTIFIER  (  H.V.  STACKS 

21 

n 

0 . 069 

**  GROUP  r V, 

JAN1N3070 

sr , 

GENERA! 

JAN 

PURPOSE  SWITCHING  (  <  500mA  ) 

N/R  GB  GROUP  IV,  SI,  GENERAL  PURPOSE 

SWITCHING  (  <  500mA  ) 

1  SB?  1 6 

0 

1648.7C‘i' 

1  AH  1  fJ  3600 

JAN 

N/R 

GB 

GROUP 

IV,  SI,  GENERAL  PURPOSE 

SWITCHING  C  <  500mA  ) 

20439606 

8 

1  7905n.000 

lN3r’v’5 

JAN 

?n 

GF 

GROUP 

IV,  SI,  GENERAL  PURPOSE 

SWITCHING  (  <  500mA  ) 

874 

c 

1 2 . 760 

JANIN359S 

JAN 

20 

r.c 

GROUP 

IV,  SI,  GENERAL  PURPOSE 

SWITCHING  (  -  500mA  ) 

4370 

0 

eV8Q? 

Uif.t  " 

JAN 

20 

N/R 

GROUP 

IV,  SI,  GENERAL  PURPOSE 

SWITCHING  (  <  500mA  ) 

20102 

0 

2  IT .484 

1 N  5^95 

JANTX 

18 

r.r 

GROUP 

IV,  SI,  GENERA!  PURPOSE 

SWITCHING  <  <  500mA  ) 

25704 

o 

4 353 

lkiov, 

JANTX 

IP. 

GF 

GROUP 

IV,  SI,  GENERAL  PURPOSE 

SW’TCHI  .  (  <  500mA  ) 

37485 

c  1.5';. 

j  A  N  '  M4 1  ‘R  '1 

N/R 

N/R 

GF 

GROUP 

IV,  SI,  GENERAL  PURPOSE 

SW!TC‘  '  ;G  (  <  500mA  ) 

U8821 

0 

..870 

*"*  .jROIJP  (V, 

JAN1N3595 

5!  , 

GENERAL 

JAN 

PURPOSE  VOLTAGE 

N/P  GB  GROUP 

REGULATOR 

IV,  SI,  GFNERAL  PURPOSE 

VOLTAGE  REGULATOR 

602272 

1 

5? 75 .ono 

JAM’N4977 

JAN 

N/R 

GB 

GROUr 

IV,  SI,  GENERAL  PURPOSE 

VOLTAGE  REGULATOR 

56463 

1 

49.-.  .620 

r, 6571 56 

JANTX 

27 

GF 

GROUP 

IV,  SI,  GENERAL  PURPOSE 

VOLTAGE  REGUI  ATOR 

20 

0 

0 . 677 

r/,5  7156 

JANTX 

27 

GF 

GROUP 

IV,  SI,  GrNFRAL  PURPOSE 

VOLTAGc  REGULATOR 

10 

0 

C .  151 

SOI 1707h 

JANTX 

27 

r.r 

GROUP 

IV,  SI,  GENE  PAL  PURPOSE 

VOLTAGE  REGULATOR 

35 

0 

1  ,29o 

**  GROUP  V, 

JAN1N4476 

ZENER  &  AVALANCHE 

JAN  N/R 

COULD  NOT  BE  DETERMINED 

GB  GROUP  V,  ZENFR  &  AVALANCHE 

COULD  NOT  BE  DETERMINED 

94105 

0 

824.360 

N/R 

JAN 

N/R 

GF 

GROUP 

V,  ZENER  S  AVALANCHE 

COULD  NOT  BE  DETERMINED 

0 

1 

1 30.000 

N/R 

JAN 

25 

GF 

GROUP 

V,  ZENFR  S  AVALANCHE 

COULD  NOT  BE  DETERMINED 

0 

2 

14.000 

N/R 

JAN 

15 

GF 

GROUP 

V,  ZENER  &  AVALANCHE 

COULD  NOT  BE  DETERMINED 

0 

0 

624.000 

155 


Diode  Storage 
Field  Experience 


Component 

Qual i ty 

Actual 

.  App  D i ode 

D  i  ode 

Number 

Number 

Part 

Part  Number 

Temp 

Env 

Classi f  i  cation 

Appl i cat  ion 

F i e l ded 

Failed 

Hours 

N/R 

JAN 

25 

GF 

GROUP  V,  ZENER  &  AVALANCHE 

COULD  NOT  BE  DETERMINED 

0 

0 

24.000 

N/R 

JAN 

18 

GF 

GROUP  V,  ZENER  &  AVALANCHE 

COULD  NOT  BE  DETERMINED 

0 

0 

150.000 

N/R 

JAN 

25 

GF 

GROUP  V,  ZENER  &  AVALANCHE 

COULD  NOT  BE  DETERMINED 

0 

0 

12.000 

N/R 

JANTX 

N/R 

GF 

GROUP  V,  ZENER  &  AVALANCHE 

COULD  NOT  BE  DETERMINED 

0 

1 

175.000 

N/R 

PLASTIC 

N/R 

GF 

GROUP  V,  ZENER  &  AVALANCHE 

COULD  NOT  BE  DETERMINED 

0 

5 

47.000 

**  GROUP  V, 

ZENER  &  AVALANCHE 

POWER  RECTIFIER  >=500mA 

0T60214E 

JANTX 

27 

GF 

GROUP  V,  ZENER  &  AVALANCHE 

POWER  RECTIFIER  >=500mA 

30 

0 

0.929 

DZ80429C 

JANTX 

27 

GF 

GROUP  V,  ZENER  &  AVALANCHE 

POWER  RECTIFIER  >=500mA 

10 

0 

0.353 

SZ11720H 

JANTX 

27 

GF 

GROUP  V,  ZENER  &  AVALANCHE 

POWER  RECTIFIER  >=500mA 

25 

0 

1.000 

**  GROUP  V, 

ZENER  &  AVALANCHE 

VOLTAGE  REFERENCE 

JAN1N943B 

JAN 

N/R 

GB 

GROUP  V,  ZENER  &  AVALANCHE 

VOLTAGE  REFERENCE 

131747 

0 

1154.100 

N/R 

JAN 

N/R 

N/R 

GROUP  V,  ZENER  &  AVALANCHE 

VOLTAGE  REFERENCE 

0 

0 

607.000 

11176514 

JANTX 

N/R 

GF 

GROUP  V,  ZENER  &  AVALANCHE 

VOLTAGE  REFERENCE 

159 

0 

1.936 

1N3016B 

JANTX 

18 

GF 

GROUP  V,  ZENER  &  AVALANCHE 

VOLTAGE  REFERENCE 

2142 

0 

34.029 

1N3024B 

JANTX 

18 

GF 

GROUP  V,  ZENER  &  AVALANCHE 

VOLTAGE  REFERENCE 

1071 

0 

17.015 

1N4063A 

JANTX 

18 

GF 

GROUP  V,  ZENER  &  AVALANCHE 

VOLTAGE  REFERENCE 

1071 

1 

17.015 

1N4066A 

JANTX 

18 

GF 

GROUP  V,  ZENER  &  AVALANCHE 

VOLTAGE  REFERENCE 

1071 

0 

17.015 

1N40L7A 

JANTX 

18 

GF 

GROUP  V,  ZENER  &  AVALANCHE 

VOLTAGE  REFERENCE 

1071 

0 

17.015 

1N7544 

JANTX 

18 

GF 

GROUP  V,  ZENER  &  AVALANCHE 

VOLTAGE  REFERENCE 

1071 

0 

17.015 

1N757A 

JANTX 

18 

GF 

GROUP  V,  ZENER  &  AVALANCHE 

VOLTAGE  REFERENCE 

1071 

0 

17.015 

1N827 

JANTX 

18 

GF 

GROUP  V,  ZENER  &  AVALANCHE 

VOLTAGE  REFERENCE 

1071 

0 

17.015 

1N938B 

JANTX 

18 

GF 

GROUP  V,  ZENER  &  AVALANCHE 

VOLTAGE  REFERENCE 

2142 

0 

34.029 

1N942B 

JANTX 

18 

GF 

GROUP  V,  ZENER  &  AVALANCHE 

VOLTAGE  REFERENCE 

2142 

0 

34.029 
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Diode  Storage 
Field  Experience 


Component 

Qual i ty  Actual 

App  Diode 

D  i  ode 

Number 

Number 

Pa- 1 

Part  Number 

Temp 

Env 

Classi f icat i on 

Appl i cation 

F i e l ded 

Failed 

Hours 

1N943B 

JANTX 

N/R 

GF 

GROUP  V,  ZENER  &  AVALANCHE 

VOLTAGE  REFERENCE 

2070 

1 

20.590 

1N944B 

JANTX 

18 

GF 

GROUP  V,  ZENER  &  AVALANCHE 

VOLTAGE  REFERENCE 

2142 

0 

34.029 

1N945B 

JANTX 

18 

GF 

GROUP  V,  ZENER  &  AVALANCHE 

VOLTAGE  REFERENCE 

2142 

0 

34.  ,29 

1N945B 

JANTX 

N/R 

GF 

GROUP  V,  ZENER  &  AVALANCHE 

VOLTAGE  REFERENCE 

39 

0 

1.118 

1N965B 

JANTX 

N/R 

GF 

GROUP  V,  ZENER  &  AVALANCHE 

VOLTAGE  REFERENCE 

11 7 

0 

3.355 

DT50258B 

JANTX 

18 

GF 

GROUP  V,  ZENER  i  AVALANCHE 

VOLTAGE  REFERENCE 

5355 

0 

85.074 

DT60214 

JANTX 

27 

GF 

GROUP  V,  ZENER  &  AVALANCHE 

VOLTAGE  REFERENCE 

10 

0 

0.381 

DT60214F 

JANTX 

27 

GF 

GROUP  V,  ZENER  &  AVALANCHE 

VOLTAGE  REFERENCE 

10 

0 

0.389 

DT60214G 

JANTX 

27 

GF 

GROUP  V,  ZENER  &  AVALANCHE 

VOLTAGE  REFERENCE 

28 

1 

1.007 

DT60214J 

JANTX 

27 

GF 

GROUP  V,  ZENER  &  AVALANCHE 

VOLTAGE  REFERENCE 

75 

0 

2.430 

DT60214L 

JANTX 

27 

GF 

GROUP  V,  ZENER  &  AVALANCHE 

VOLTAGE  REFERENCE 

30 

0 

1.102 

G657092 

JANTX 

N/R 

GF 

GROUP  V,  ZENER  &  AVALANCHE 

VOLTAGE  REFERENCE 

477 

0 

5.808 

G657127 

JANTX 

N/R 

GF 

GROUP  V,  ZENER  &  AVALANCHE 

VOLTAGE  REFERENCE 

477 

0 

5.808 

G657130 

JANTX 

27 

GF 

GROUP  V,  ZENER  &  AVALANCHE 

VOLTAGE  REFERENCE 

10 

0 

0.358 

G657130 

JANTX 

N/R 

GF 

GROUP  V,  ZENER  &  AVALANCHE 

VOLTAGE  REFERENCE 

954 

0 

11.616 

G657130 

JANTX 

27 

GF 

GROUP  V,  ZENER  &  AVALANCHE 

VOLTAGE  REFERENCE 

10 

0 

0.432 

G657156 

JANTX 

N/R 

GF 

GROUP  V,  ZENER  &  AVALANCHE 

VOLTAGE  REFERENCE 

1113 

0 

13.552 

G657206 

JANTX 

N/R 

GF 

GROUP  V,  ZENER  &  AVALANCHE 

VOLTAGE  REFERENCE 

159 

0 

1.936 

G657385 

JANTX 

N/R 

GF 

GROUP  V,  ZENER  &  AVALANCHE 

VOLTAGE  REFERENCE 

3339 

0 

40.655 

GZ 114984 

JANTX 

27 

GF 

GROUP  V,  ZENER  &  AVALANCHE 

VOLTAGE  REFERENCE 

10 

0 

0.230 

GZ50346H 

JANTX 

27 

GF 

GROUP  V,  ZENER  &  AVALANCHE 

VOLTAGE  REFERENCE 

20 

0 

0.576 

GZ50346H-2 

JANTX 

27 

GF 

GROUP  V,  ZENER  &  AVALANCHE 

VOLTAGE  REFERENCE 

19 

0 

0.555 

GZ50395H 

JANTX 

27 

GF 

GROUP  V,  ZENER  &  AVALANCHE 

VOLTAGE  REFERENCE 

30 

0 

1.317 
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Diode  Storage 
Field  Expet  i  ence 


Component 

Qual i ty 

Actual 

App  Diode 

D  i  ode 

Number 

Number 

Part 

Part  Number 

Temp 

Env 

Class i 

ifi- 

cat  ’  on 

Appl ication 

F i elded 

Fail  r-d 

Hours 

GZ50396H 

JANTX 

27 

GF 

GROUP 

V, 

ZENER 

&  AVALANCHE 

VOLTAGE  REFERENCE 

20 

0 

0.590 

JAN1N754A 

JANTX 

N/R 

GF 

GROUP 

V, 

ZENER 

S  AVALANCHE 

VOLTAGE  REFERENCE 

39 

0 

1.118 

JAN  1 N755A 

JANTX 

N/R 

GF 

GROUP 

V, 

ZENER 

&  AVALANCHE 

VOLTAGE  REFERENCE 

117 

0 

3  355 

JAN  1 N966B 

JANTX 

N/R 

GF 

GROUP 

V, 

ZENER 

&  AVALANCHE 

VOLTAGE  REFERENCE 

78 

0 

2.237 

JANTX 1 N966 

JAN1X 

N/R 

GF 

GROUP 

V, 

ZENER 

&  AVALANCHE 

VOLTAGE  REFERENCE 

120 

0 

2.628 

M I S 1 3674/ 7 

JANTX 

N/R 

GF 

GROUP 

V, 

ZENER 

&  AVALANCHE 

VOLTAGE  REFERENCE 

120 

0 

2.628 

N/R 

JANTX 

N/R 

GF 

GROUP 

V, 

ZENER 

&  AVALANCHE 

VOLTAGE  REFERENCE 

0 

1 

898.000 

U21306 

JANTX 

27 

GF 

GROUP 

V, 

ZENER 

&  AVALANCHE 

VOLTAGE  REFERENCE 

20 

0 

0.446 

G21 1CS6H 

N/R 

27 

GF 

GROUP 

V, 

ZENER 

&  AVALANCHE 

VOLTAGE  REFERENCE 

20 

0 

0.496 

'*  GROUP  V, 

ZENER  &  AVALANCHE 

VOLTAGE  REGUL 

ATOR 

JAN1N4135 

JAN 

N/R 

GB 

GROUP 

V, 

ZENER 

&  AVALANCHE 

VOLTAGE  REGULATOR 

169389 

0 

1483.800 

JAN1N4476 

JAN 

N/R 

GB 

GROUP 

V, 

ZENER 

iv  AVALANCHE 

VOLTAGE  REGULATOR 

18821 

0 

164.870 

JAN '  N  746A 

JAN 

N/R 

GB 

GROUP 

V, 

ZENER 

&  AVALANCHE 

VOLTAGE  REGULATOR 

282315 

0 

2473. 100 

JAN1N750A 

JAN 

N/R 

GB 

GROUP 

v, 

ZENER 

S  AVALANCHE 

VOL'AGE  REGULATOR 

169389 

0 

1483 . 800 

JAN1N754A 

JAN 

N/R 

GB 

GROUP 

V, 

ZENER 

N  AVALANCHE 

VOLTAGE  REGULATOR 

56463 

0 

494.620 

JAN1N755A 

JAN 

N/R 

GB 

GROUP 

V, 

ZENER 

S  AVALANCHE 

VOLTAGE  REGULATOR 

169389 

0 

1483.800 

JAN  1 N756A 

JAN 

N/R 

ns 

GROUP 

V, 

ZENER 

&  AVALANCHE 

VOLTAGE  REGULATOR 

357599 

0 

3132.600 

JAN1N757A 

JAN 

N/R 

GB 

GKUUP 

V, 

ZENER 

S  AVALANCHE 

VOLTAGE  REGULATOR 

225852 

0 

1978.500 

JAN  1 N758A 

JAN 

N/R 

GB 

GROUP 

V, 

ZENER 

&  AVAl  ANCHE 

VOLTAGE  REGULATOR 

75284 

0 

6594.900 

JAN  1 N965B 

JAN 

N/R 

GB 

GROUP 

V, 

ZENER 

&  avalanche 

VOLTAGE  REGULATOR 

75284 

0 

6594.900 

JAN  1 N970B 

JAN 

N/R 

GB 

GROUP 

V, 

ZENER 

&  AVALANCHE 

VOLTAGE  REGULATOR 

18821 

0 

164.870 

JAN  1 N9728 

JAU 

N/R 

GB 

GROUP 

V, 

ZENER 

8.  AVALANCHE 

VOLTAGE  REGULATOR 

131747 

0 

1154.100 

JAN  1 N9738 

JAN 

N/R 

GB 

GROUP 

V, 

ZENER 

&  AVALANCHE 

VOLTAGE  REGULATOR 

18821 

0 

164.870 
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Diode  Storage 
Field  Experience 


Component 

Part  Number 

Qual i ty 

Actual 

Temp 

App 

Env 

D  i  ode 

Classi  f  ic.at  i  on 

D  i  ode 

Appt icat i on 

Number 

Fielded 

Number 

Failed 

1N4975 

JAN 

20 

GF 

GROUP  V,  ZENER  &  AVALANCHE 

VOLTAGE  REGULATOR 

1748 

0 

1H9658 

JAN 

20 

GF 

GROUP  V,  ZENER  &  AVALANCHE 

VOLTAGE  REGULATOR 

1748 

0 

1 N9708 

JAN 

20 

GF 

GROUP  V,  ZENER  &  AVALANCHE 

VOLTAGE  REGULATOR 

874 

0 

1N9748 

JAN 

20 

GF 

GROUP  V,  ZENER  &  AVALANCHE 

VOLTAGE  REGULATOR 

874 

0 

1N9848 

JAN 

20 

GF 

GROUr  V,  ZENER  &  AVALANCHE 

VOLTAGE  REGULATOR 

1748 

0 

FD3008 

JAN 

20 

GF 

GROUP  V,  ZENER  £  AVALANCHE 

VOLTAGE  REGULATOR 

874 

0 

JAN  19848 

JAN 

20 

GF 

GROUP  V,  ZENER  &  AVALANCHE 

VOLTAGE  REGULATOR 

874 

0 

JAN  1 N755A 

JAN 

20 

viF 

GROUP  V,  ZENER  £  AVALANCHE 

VOLTAGE  REGULATOR 

2622 

0 

JAN1N9383 

JAN 

20 

GF 

GROUP  V,  ZENER  &  AVALANCHE 

VOLTAGE  REGULATOR 

3495 

0 

JAN1N9628 

JAN 

20 

GF 

GROUP  V,  ZENER  &  AVALANCHE 

VOLTAGE  REGULATOR 

874 

0 

JAN1N9708 

JAN 

20 

GF 

GROUP  V,  ZENER  S  AVALANCHE 

VOLTAGE  REGULATOR 

1748 

0 

JAN1N9738 

JAN 

20 

GF 

GROUP  V,  ZENER  &  AVALANCHE 

VOLTAGE  REGULATOR 

874 

0 

JAN1N9758 

JAN 

20 

GF 

GROUP  V,  ZENER  &  AVALANCHE 

VOLTAGE  REGULATOR 

1748 

0 

USN1N9658 

JAN 

20 

GF 

GROUP  V,  ZENER  &  AVALANCHE 

VOLTAGE  REGULATOR 

874 

0 

1N746A 

jantx 

N/R 

GF 

GROUF  V,  ZENER  &  AVALANCHE 

VOLTAGE  REGULATOR 

8280 

0 

IN  750 

JANTX 

N/R 

GF 

GROUP  V,  ZENER  &  AVALANCHE 

VOLTAGE  REGULATOR 

4140 

0 

1N751A 

JANTX 

N/R 

GF 

GROUP  V,  ZENER  &  AVALANCHE 

VOLTAGE  REGULATOR 

2070 

0 

1N754A 

JANTX 

N/R 

GF 

GROUP  V,  ZENER  &  AVALANCHE 

VOLTAGE  REGULATOR 

2070 

0 

1N755A 

JANTX 

N/R 

GF 

GROUP  V,  ZENER  &  AVALANCHE 

VOLTAGE  REGULATOR 

8280 

0 

1N756A 

JANTX 

N/R 

GF 

GROUP  V,  ZENER  &  AVALANCHE 

VOLTAGE  REGULATOR 

10350 

0 

1N758A 

JANTX 

N/R 

GF 

GROUP  V,  ZENER  &  AVALANCHE 

VOLTAGE  REGULATOR 

2070 

0 

1N965B 

JANTX 

N/R 

GF 

GROUP  V,  ZENER  &  AVALANCHE 

VOLTAGE  REGULATOR 

2070 

0 

Fart 

Hours 

25. 5? 1 

25.521 

12.760 

12.760 

25.521 

12.760 

12.760 

38.281 

51.042 

12.760 

25.521 

12.760 

25.521 

12.760 

82.360 

41.180 

20.590 

20.590 

82.360 

102.950 

20.590 

20.590 
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Diode  Storage 
Field  Experience 


Component 

Qual i ty 

Actual 

App  Diode 

D  i  ode 

Number 

N  umbe  r 

Part 

Part  Number 

Temp 

Env 

Classification 

Appl i cat  ion 

Fielded 

Failed 

Hours 

**  GROUP 

VI, 

THYRISTORS 

COULD 

NOT 

BE  DETERMINED 

N/R 

JAN 

15 

GF 

GROUP  VI,  THYRISTORS 

COULD 

NOT 

BE 

DETERMINED 

0 

0 

16.000 

N/R 

JAN 

25 

GF 

GROUP  VI,  THYRISTORS 

COULD 

NOT 

BE 

DETERMINED 

0 

1 

130.000 

N/R 

JAN 

25 

GF 

GROUP  VI,  THYRISTORS 

COULD 

NOT 

BE 

DETERMINED 

0 

0 

19.000 

G657123 

JANTX 

N/R 

GF 

GROUP  VI,  THYRISTORS 

COULD 

NOT 

BE 

DETERMINED 

33867 

1 

412.359 

G657124 

JANTX 

N/R 

GF 

GROUP  VI,  THYRISTORS 

COULD 

NOT 

BE 

DETERMINED 

2385 

0 

29.039 

G657125 

JANTX 

N/R 

GF 

GROUP  VI ,  THYRISTORS 

COULD 

NOT 

BE 

DETERMINED 

5565 

0 

67.759 

N/R 

PLASTIC 

N/R 

GF 

GROUP  VI,  THYRISTORS 

COULD 

NOT 

BE 

DETERMINED 

0 

16 

10.000 

N/R 

PLASTIC 

N/R 

GF 

GROUP  VI,  THYRISTORS 

COULD 

NOT 

BE 

DETERMINED 

0 

0 

1.500 

**  GROUP 

VII, 

MICROWAVE 

DETECTOR  COULD  NOT  BE  DETERMINED 

10182272 

JANTX 

18 

GF 

GROUP  VII,  MICROWAVE  DETECTOR 

COULD 

NOT 

BE 

DETERMINED 

10710 

0 

170.147 

**  GROUP 

VIII 

,  STEP  RECOVERY  COULD 

NOT  BE  DETERMINED 

10182311 

N/R 

18 

GF 

GROUP  VIII,  STEP  RECOVERY 

COULD 

NOT 

BE 

DETERMINED 

1071 

0 

17.015 

**  GROUP 

VIII 

,  TUNNEL  COULD  NOT  BE 

DETERMINED 

N/R 

JANTX 

N/R 

GF 

GROUP  VIII,  TUNNEL 

COULD 

NOT 

BE 

DETERMINED 

0 

0 

2.000 

**  GROUP 

VIII 

,  VARACTOR 

COULD 

NOT 

BE  DETERMINED 

8J4C01 

JANTX 

18 

GF 

GROUP  VIII,  VARACTOR 

COULD 

NOT 

BE 

DETERMINED 

1071 

2 

17.015 

N/R 

JANTX 

N/R 

GF 

GROUP  VIII,  VARACTOR 

COULD 

NOT 

BE 

DETERMINED 

0 

0 

2.000 
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Diode  Summary 

The  following  table  presents  the  results  of  the  nonoperating  diode 
data  base  data  merge.  Data  in  this  section  were  derived  using  the 
detailed  data  tables  immediately  proceeding  this  section.  Data  were 
merged  for  records  having  identical  diode  classifications,  diode 
applications,  quality  levels  and  application  environments.  Part  hours, 
number  failed  and  number  fielded  were  summed  for  diodes  meeting  this 
merge  criteria.  Field  and  predicted  failure  rates  were  then  derived  for 
each  merged  record.  In  cases  where  all  model  parameters  could  not  be 
determined,  a  N/R  appears  in  the  predicted  failure  rate  column. 
Predicted  failure  rates  were  derived  with  the  following  default  model 
parameters. 

Ambient,  Nonoperating  Temperature  =  20°C 
Power  Cycling  Rate  =  0.0 
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D i ode  Field 
Data  Summary 
Table 


»*•  +  -*  +  ******  +  *•*■•*•****■****•*•***  +  **  ********★**★***★★★★*★*★■*  A  nr*  *★**★★★  *★*  ********  ***********  ******  ************  ************ 

Diode  Style  Diode  Quality  App  Number  Cumulative  Number  Field  Predicted 

Classification  Application  Level  Env  Fielded  Part  Hours  Failed  Failure  Rate  Failure  Rate 

* *****************************  ***************************  *******  ***  ********  ***********  ******  ************  ************ 


•*  GROUP  IV,  COULD  NOT  BE  DETERMINED 


GROUP 

IV 

COULD 

NOT 

BE 

DETERMINED 

JAN 

*  GROUP 

IV, 

SI,  GENERAL  PURPOSE,  COULD 

NOT 

BE  DETERMINED 

GDOUP 

■V, 

SI  , 

GENERAL 

PURPOSE 

COULD 

NOT 

BE 

DETERMINED 

JAN 

GROUP 

IV, 

SI, 

GENERAL 

PURPOSE 

COULD 

NOT 

BE 

DETERMINED 

JAN 

GROUP 

IV, 

SI  , 

GENERAL 

PURPOSE 

COULD 

NOT 

BE 

DETERMINED 

JANTX 

GROUP 

iv, 

SI  , 

GENERAL 

PURPOSE 

COULD 

NOT 

BE 

DETERMINED 

N/R 

GROUP 

IV, 

SI  , 

GENERAL 

PURPOSE 

COULD 

NOT 

BE 

DETERMINED 

N/R 

GROUP 

IV, 

G!  , 

GENERAL 

PURPOSE 

COULD 

NOI 

BE 

DETERMINED 

PLASTIC 

**  GROUP  IV,  SI,  GENERAL  PURPOSE,  POWER  RECTIFIER  >=500mA 


GROUP 

IV, 

SI,  GENERAL 

PURPOSE 

POWER 

RECTIFIER 

>=500mA 

JAN 

GROUP 

IV, 

SI,  GENERAL 

PURPOSE 

POWER 

RECTIFIER 

>=500mA 

JANTX 

GROUP 

IV, 

SI,  GENERAL 

PURPOSE 

POWER 

RECTIFIER 

>=500mA 

N/R 

**  GROUP  IV,  SI,  GENERAL  PURPOSE,  POWER  RECTIFIER  H.V.  STACKS 


GROUP 

IV,  SI, 

GENERAL 

PURPOSE 

POWER  RECTIFIER  H.V. 

STACKS  JANTX 

'*  GROUP  IV, 
GROUP  IV,  SI, 

SI,  GENERAL  PURPOSE,  SWITCHING  <  500mA 

GENERAL  PURPOSE  SWITCHING  <  500mA 

JAN 

GROUP 

IV,  SI, 

GENERAL 

PURPOSE 

SWITCHING 

<  500mA 

JAN 

GROUP 

IV,  SI, 

GENERAL 

PURPOSE 

SWITCHING 

<  500mA 

JAN 

GROUP 

IV,  SI, 

GENERAL 

PURPOSE 

SWITCHING 

<  500mA 

JANTX 

GROUP 

IV,  SI, 

GENERAL 

PURPOSE 

SWITCHING 

<  500mA 

N/R 

GB 

2860792 

25061 .000 

2 

0.0000798 

N  /  R 

GF 

93517 

20028.361 

18 

0.0008987 

0 . 0018563 

N/R 

6992 

6364.083 

41 

0.0064424 

N/R 

GF 

692153 

11717.907 

2 

0.0001707 

0  .  OCH'5156 

GB 

395261 

3462.338 

0  < 

0.0002646 

“  10 

GF 

N/R 

400.000 

1 

0.0025000 

N/R 

GF 

N/R 

1558.000 

40 

0.0256739 

j. O’  18598 

GB 

1526501 

11276.200 

1 

0.0000887 

0.0004  7'-: 

GF 

15082 

241.075 

0  < 

0.0037996 

0.0005156 

GF 

23 

0.717 

0  << 

1  .2775453 

N/R 

GF 

21 

0.669 

0  e< 

1.3692078 

0 . 0005 1 5fc 

GB 

20627822 

18069 8.700 

8 

0.0000443 

0 . 0004 769 

GF 

5266 

76.562 

0  < 

0.0119642 

0.0018563 

N/R 

20102 

293.489 

0  < 

0.0031211 

N/R 

GF 

63139 

1003.867 

0  < 

0.0009125 

0.0005156 

GF 

18821 

164.870 

0  < 

0.0055559 

N/P 
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Diode  Field 
Data  Summary 
Table 

xn****************************  ***************************  *******  ***  ********  ***********  ******  ************  ************ 

Diode  Style  Diode  Quality  App  Number  Cumulative  Number  Field  F’rtdit. tc-o 


Classi f icat i on 

*  N  ******************** ******** 

Appl i cat i on 

*************************** 

Level 

******* 

Env 

*** 

F i e  L ded 

******** 

Part  Hours 

*********** 

Fail ed 

****** 

Fa i ( ur  e  Rate 

************ 

Future  Rate 

** ********** 

**  GROUP  IV,  SI,  GENERAL  PURPOSE,  VOLTAGE  REGULATOR 

GROUP  IV,  SI,  GENERAL  PURPOSE  VOLTAGE  REGULATOR 

JAN 

GB 

658735 

5770.520 

2 

U . UU05h6C 

U . UlJ'JN 7o  1 

GROUP  IV,  SI,  GENERAL  PURPOSE 

VOLTAGE  REGULATOR 

JANTX 

GF 

65 

2.124 

0 

0 . 43 1 261S 

O.OOub 1 56 

**  GROUP  V,  ZENER  &  AVALANCHE, 
GROUP  V,  ZENER  &  AVALANCHE 

COULD  NOT  BE  DETERMINED 

COULD  NOT  BE  DETERMINED 

JAN 

GB 

94105 

824.360 

0 

<  0.0011H2 

0.0012116 

GROUP  V,  ZENER  &  AVALANCHE 

COULD  NOT  BE  DETERMINED 

JAN 

GF 

N/R 

954.000 

3 

0.0031447 

0.004/254 

GROUP  V,  ZENER  S  AVALANCHE 

COULD  NOT  BE  DETERMINED 

JANTX 

GF 

N/R 

175.000 

1 

0.0057143 

0.0013126 

GROUP  V,  ZENER  &  AVALANCHE 

COULD  NOT  BE  DETERMINED 

PLASTIC 

GF 

N/R 

47.000 

5 

0.1063830 

0.0301901 

**  GROUP  V,  ZENER  &  AVALANCHE, 
GROUP  V,  ZENER  &  AVALANCHE 

POUER  RECTIFIER  >=500mA 

POWER  RECTIFIER  >=500mA 

JANTX 

GF 

65 

2.282 

0 

<<  0.4014023 

0.0013126 

**  GROUP  V,  ZENER  &  AVALANCHE, 
GROUP  V,  ZENER  &  AVALANCHE 

VOLTAGE  REFERENCE 

VOLTAGE  REFERENCE 

JAN 

GB 

131747 

1154.100 

0 

<  0.0007937 

0.00121 16 

GROUP  V,  ZENER  &  AVALANCHE 

VOLTAGE  REFERENCE 

JAN 

N/R 

N/R 

607.000 

0 

<  0.0015091 

N/R 

GROUP  V,  ZENER  &  AVALANCHE 

VOLTAGE  REFERENCE 

JANTX 

GF 

33232 

1400.477 

4 

0.0028562 

0.0013126 

GROUP  V,  ZENER  &  AVALANCHE 

VOLTAGE  REFERENCE 

N/R 

GF 

20 

0.496 

0 

<<  1.846/742 

N/R 

«*  GROUP  V,  ZENER  £  AVALANCHE, 
GROUP  V,  ZENER  &  AVALANCHE 

VOLTAGE  REGULATOR 

VOLTAGE  REGULATOR 

JAN 

GB 

1769174 

27368.730 

0 

<■  0.0000335 

0.0012116 

GROUP  V,  ZENER  &  AVALANCHE 

VOLTAGE  REGULATOR 

JAN 

GF 

20975 

306.248 

0 

<  0.0029910 

0 . 00*7254 

GROUP  V,  ZENER  &  AVALANCHE 

VOLTAGE  REGULATOR 

JANTX 

GF 

39330 

391.210 

0 

<  0.0023415 

0.0013126 

■*  GROUP  VI,  THYRISTORS,  COULD 

GROUP  VI,  THYRISTORS 

NOT  BE  DETERMINED 

COULD  NOT  BE  DETERMINED 

JAN 

GF 

N/R 

165.000 

1 

0.0060606 

0.0070285 

GROUP  VI ,  THYRISTORS 

COULD  NOT  BE  DETERMINED 

JANTX 

GF 

41817 

509.157 

1 

0.0019640 

0.0019524 
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Diode  Field 
Data  Summary 
Table 


******************************  ***************************  *******  ★  **  ********  ***********  ******  ************ 

Diode  Style  Diode  Quality  App  Number  Cumulative  Number  Field 

Classi f icat ion  Application  Level  Env  Fielded  Part  Hours  Failed  Failure  Rate 

******************************  ***************************  *******  ***  ********  ***********  ******  ************ 


GROUP  VI,  THYRISTORS  COULD  NOT  BE  DETERMINED  PLASTIC  GF  N/R  11.500  16  1.3913043 


**  GROUP  VII,  MICROUAVE  DETECTOR,  COULD  NOT  BE  DETERMINED 
GROUP  VII,  MICROWAVE  DETECTOR  COULD  NOT  BE  DETERMINED  JANTX  GF  10710  170.147  0  <  0.0053836 


**  GROUP  VIII,  STEP  RECOVERY,  COULD  NOT  BE  DETERMINED 

GROUP  VIII,  STEP  RECOVERY  COULD  NOT  BE  DETERMINED  N/R  GF  1071  17.015  0  «  0.0538349 


**  GROUP  VIII,  TUNNEL,  COULD  NOT  BE  DETERMINED 

GROUP  VIII,  TUNNEL  COULD  NOT  BE  DETERMINED  JANTX  GF  N/R  2.000  0  <<  0.4580000 


**  GROUP  VIII,  VARACTOR,  COULD  NOT  BE  DETERMINED 

GROUP  VIII,  VARACTOR  COULD  NOT  BE  DETERMINED  JANTX  GF  1071  19.015  2  0.1051801 


***★★***★**★ 
Predicted 
Fai lure  Rate 
************ 


0.0449044 


0.0151141 


N/R 


0.0086804 


C. 0086804 
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FIGURE  D-l:  DIODE  FAILURE  RATE  VS. 
DIODE  GROUP 


0.027 


riGUP.f:  0-2 :  DIODE  PRLDICTED  FA  1 LUKI1  RATE  VS.  I  EMPERA I  URE 


Transistors 
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Transistor  Data  File  Description 

Field  experience  data  on  Group  I,  II,  III,  and  IX  transistors  (as 
defined  in  MIL-HDBK-217)  are  presented  in  this  section.  Data  from  the 
transistor  nonoperating  field  experience  detail  data  section  have  been 
sorted  by  transistor  classification,  transistor  application,  quality 
level,  application  environment  and  part  number.  The  data  in  this 
section  has  been  subgrouped  according  to  transistor  classification  and 
application.  All  transistor  detail  data  records  contain  the  following 
characteristic  data  fields: 

o  Transistor  Classification:  Discrete  semiconductor  group  and 

description  for  which  the 
transistor  data  point  belongs. 
This  report  summarizes  data  for 
Group  I,  II,  III,  and  IX 
transistors.  Table  T-l  depicts 
the  transistor  classification 
groups. 

o  Transistor  Application:  Brief  description  of  diode  in 

circuit  implementation. 

o  Transistor  Complexity:  Device  complexity  per  package. 

o  Actual  Temperature:  Average  temperature  which  the 

transistor  is  exposed  to  during 
periods  of  nonoperation.  The 
actual  temperature  is  given  in 
degrees  centigrade. 
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o  Quality: 


Codes  which  indicate  the  level 
of  quality  control  a  device  has 
been  subjected  to.  These  codes 
are  based  on  testing  and 
screening  levels  that  the  diode 
received  prior  to  system 
installation.  Table  T-2  illu¬ 
strates  the  various  transistor 
quality  levels. 


TABLE  T-l: 

TRANSISTOR  CLASSIFICATIONS 


Part  Type 

Group 

Description 

Transistors 

I 

Si,  NPN 

Si,  PNP 

Ge,  PNP 

Ge,  PNP 

II 

FET 

III 

Unijunction 

IX 

Microwave 
Transi stors 

TABLE  T-2: 

TRANSISTOR  QUALITY  LEVELS 


Quality  Level 


JANTXV 

JANTX 

JAN 

Lower  (Hermetic) 
Plastic 
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Transistor  Storage 
Field  Experience 


Component 

Qual  i 

ty  Actual 

App  Transistor 

Complexity 

T  ransi stor 

Watts 

Number 

Number 

Part 

Part  Number 

Temp 

Env 

Classification 

Appl i cat  ion 

Fielded 

Failed 

Hours 

**  GROUP  I, 

GE,  NPN, 

N/R 

N/R 

JANTX 

N/R 

N/R 

GROUP  I,  GE,  NPN 

N/R 

N/R 

N/R 

0 

0 

21.000 

**  GROUP  I , 

GE,  PNP, 

N/R 

JAN2N627 

JAN 

N/R 

GB 

GROUP  I,  GE,  PNP 

N/R 

N/R 

N/R 

18221 

0 

164.870 

M1S13674/4 

JANTX 

N/R 

GF 

GROUP  I,  GE,  PNP 

N/R 

N/R 

N/R 

120 

0 

2.628 

M1S13674/4 

JANTX 

N/R 

GF 

GROUP  I,  GE,  PNP 

N/R 

N/R 

N/R 

240 

0 

5.256 

M1S13674/9 

JANTX 

N/R 

GF 

GROUP  I,  GE,  PNP 

N/R 

N/R 

N/R 

240 

0 

5.256 

N/R 

JANTX 

N/R 

N/R 

GROUP  I,  GE,  PNP 

N/R 

N/R 

N/R 

0 

0 

45.000 

**  GROUP  1 , 

SI,  NPN, 

HIGH  FREQUENCY 

A70MR214 

N/R 

N/R 

N/R 

GROUP  I,  SI,  NPN 

N/R 

HIGH  FREQUENCY 

N/R 

21 

0 

0.669 

**  GROUP  I , 

SI,  NPN, 

LINEAR 

JAN2N2484 

JAN 

N/R 

GB 

GROUP  I,  SI,  NPN 

SINGLE  DEVICE 

LINEAR 

N/R 

376420 

0 

3297.400 

2N1890 

JAN 

20 

GF 

GROUP  I,  SI,  NPN 

SINGLE  DEVICE 

LINEAR 

N/R 

9614 

0 

140.364 

2N1893 

JAN 

N/R 

GF 

GROUP  I,  SI,  NPN 

SINGLE  DEVICE 

LINEAR 

N/R 

10488 

1 

153.125 

2N930 

JAN 

N/R 

GF 

GROUP  I,  SI,  NPN 

SINGLE  DEVICE 

LINEAR 

N/R 

1748 

0 

25.521 

**  GROUP  I, 

SI,  NPN, 

N/R 

JAN2N2920 

JAN 

N/R 

GB 

GROUP  I,  SI,  NPN 

DUAL  (MATCHED) 

N/R 

N/R 

263494 

0 

2308.200 

N/R 

JAN 

200 

GB 

GROUP  I,  SI,  NPN 

N/R 

N/R 

90 

0 

2 

3.250 

N/R 

JAN 

150 

GB 

GROUP  I,  SI,  NPN 

N/R 

N/R 

40 

0 

0 

4.350 

N/R 

JAN 

150 

GB 

GROUP  I,  SI,  NPN 

N/R 

N/R 

65 

0 

J 

3.000 

N/R 

JAN 

200 

GB 

GROUP  I,  SI,  NPN 

N/R 

N/R 

N/R 

0 

7 

10.160 

2N1050A 

JAN 

N/R 

GF 

GROUP  I,  SI,  NPN 

SINGLE  DEVICE 

N/R 

N/R 

1748 

0 

25.521 

2N2513 

JAN 

N/R 

GF 

GROUP  I,  SI,  NPN 

SINGLE  DEVICE 

N/R 

2.5 

10488 

2 

153.125 

2N697 

JAN 

N/R 

GF 

GROUP  I,  SI,  NPN 

SINGLE  DEVICE 

N/R 

N/R 

4370 

0 

63.802 
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Transistor  Storage 
Field  Experience 


Component 

Part  Number 

Oual i ty 

Actual 

Temp 

App  Transistor 
Env  Classificati 

on 

Complexity 

T  ransi stor 

Appl i cat i on 

Uatts 

Number 

F i elded 

Number 

Failed 

Part 

Hours 

N/R 

JAN 

28 

GF 

GROUP 

I. 

SI, 

NPN 

N/R 

N/R 

N/R 

0 

0 

42.000 

N/R 

JAN 

25 

GF 

GROUP 

I. 

SI, 

NPN 

N/R 

N/R 

N/R 

0 

1 

30.000 

N/R 

JAN 

25 

GF 

GROUP 

I, 

SI, 

NPN 

N/R 

N/R 

N/R 

0 

3 

1100.000 

N/R 

JAN 

25 

GF 

GROUP 

I, 

SI, 

NPN 

N/R 

N/R 

N/R 

0 

4 

2800.000 

N/R 

JAN 

28 

GF 

GROUP 

I , 

SI, 

NPN 

N/R 

N/R 

N/R 

0 

0 

72.000 

10084344 

JANTX 

N/R 

GF 

GROUP 

I, 

SI, 

NPN 

N/R 

N/R 

N/R 

120 

0 

2.628 

292N16 

JANTX 

18 

GF 

GROUP 

1, 

si , 

NPN 

OUAL  (UNMATCHED) 

N/R 

N/R 

6426 

0 

102.088 

2N2219 

JANTX 

N/R 

GF 

GROUP 

I, 

SI, 

NPN 

N/R 

N/R 

N/R 

6210 

1 

61.770 

2N2222A 

JANTX 

N/R 

GF 

GROUP 

I, 

SI, 

NPN 

N/R 

N/R 

N/R 

113850 

2 

1132.450 

2N2432 

JANTX 

N/R 

GF 

GROUP 

I, 

si. 

NPN 

N/R 

N/R 

N/R 

156 

0 

4.473 

2N2484 

JANTX 

N/R 

GF 

GROUP 

1, 

SI, 

NPN 

N/R 

N/R 

N/R 

2070 

0 

20.590 

2N3019 

JANTX 

N/R 

GF 

GROUP 

I, 

SI, 

NPN 

N/R 

N/R 

N/R 

6210 

0 

61.770 

2N31167 

JANTX 

18 

GF 

GROUP 

1, 

SI, 

NPN 

SINGLE  DEVICE 

N/R 

N/R 

53550 

1 

850.735 

2N3501 

JANTX 

N/R 

GF 

GROUP 

I, 

si. 

NPN 

N/R 

N/R 

N/R 

4140 

1 

41.180 

2N3700 

JANTX 

18 

GF 

GROUP 

I , 

SI, 

NPN 

SINGLE  DEVICE 

N/R 

N/R 

183141 

3 

2909.513 

2N4150 

JANTX 

N/R 

GF 

GROUP 

I, 

si. 

NPN 

N/R 

N/R 

N/R 

78 

0 

2.236 

2N706 

JANTX 

18 

GF 

GROUP 

I, 

SI, 

NPN 

SINGLE  DEVICE 

N/R 

N/R 

21420 

1 

340.294 

2N720A 

JANTX 

N/R 

GF 

GROUP 

1, 

SI, 

NPN 

N/R 

N/R 

N/R 

10350 

0 

102.950 

2N915 

JANTX 

18 

GF 

GROUP 

I , 

SI, 

NPN 

SINGLE  DEVICE 

N/R 

N/R 

25704 

1 

408.352 

2N918 

JANTX 

18 

GF 

GROUP 

I , 

SI, 

NPN 

SINGLE  DEVICE 

N/R 

N/R 

14994 

0 

238.205 

45734 

JANTX 

18 

GF 

GROUP 

I , 

SI  , 

NPN 

SINGLE  DEVICE 

N/R 

N/R 

6426 

0 

102.088 

G657133 

JANTX 

N/R 

GF 

GROUP 

I , 

SI, 

NPN 

N/R 

N/R 

N/R 

7950 

0 

96.798 

G657137 

JANTX 

N/R 

GF 

GROUP 

I , 

SI, 

NPN 

N/R 

N/R 

N/R 

1908 

1 

23.232 
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Transistor  Storage 
Field  Experience 


Component 

Part  Number 

Qual i ty 

Actual 

Temp 

App  Transistor 

Env  Classification 

Comp l ex i ty 

T  ransi stor 

Appl i cat  ion 

Watts 

Number 

Fielded 

Number 

Failed 

Part 

Hours 

G657155 

JANTX 

N/R 

GF 

GROUP 

I. 

SI,  NPN 

N/R 

N/R 

N/R 

108915 

1 

1326.133 

JAN2N1890 

JANTX 

N/R 

GF 

GROUP 

I, 

SI,  NPN 

N/R 

N/R 

N/R 

31 

0 

8.947 

JAN2N720A 

JANTX 

N/R 

GF 

GROUP 

I, 

SI,  NPN 

N/R 

N/R 

N/R 

78 

0 

2.236 

M1S13674/0 

JANTX 

N/R 

GF 

GROUP 

I, 

SI,  NPN 

N/R 

N/R 

N/R 

120 

0 

2.628 

M1S13674/1 

JANTX 

N/R 

GF 

GROUP 

I, 

SI,  NPN 

N/R 

N/R 

N/R 

1800 

0 

39.420 

M1S13674/9 

JANTX 

N/R 

GF 

GROUP 

I  , 

SI,  NPN 

N/R 

N/R 

N/R 

2520 

0 

55.188 

MHT8071 

JANTX 

18 

GF 

GROUP 

I, 

SI,  NPN 

SINGLE  DEVICE 

N/R 

N/R 

2142 

0 

34.029 

PRT  5912 

JANTX 

18 

GF 

GROUP 

I, 

SI,  NPN 

SINGLE  DEVICE 

N/R 

N/R 

16065 

0 

255.220 

N/R 

JANTX 

N/R 

N/R 

GROUP 

l, 

SI,  NPN 

N/R 

N/R 

N/R 

0 

4 

3036.000 

N/R 

JANTX 

N/R 

N/R 

GROUP 

I, 

SI,  NPN 

N/R 

N/R 

N/R 

0 

2 

791.000 

N/R 

JANTX 

N/R 

N/R 

GROUP 

1, 

SI,  NPN 

N/R 

N/R 

N/R 

0 

0 

249.000 

N/R 

JANTX 

N/R 

N/R 

GROUP 

I, 

SI,  NPN 

N/R 

N/R 

N/R 

0 

1 

1253.000 

2N744 

JANTXV 

N/R 

GF 

GROUP 

I, 

SI,  NPN 

N/R 

N/R 

N/R 

28 

0 

1.886 

*  GROUP  I,  SI,  NPN,  SWITCH 


JAN2N2219A 

JAN 

N/R 

G8 

GROUP 

I , 

si. 

NPN 

SINGLE  DEVICE 

SWITCH 

.8 

338778 

1 

2967.700 

JAN2N2222A 

JAN 

N/R 

GB 

GROUP 

I, 

SI, 

NPN 

SINGLE  DEVICE 

SWITCH 

.5 

5495732 

3 

48143.000 

JAN2N3019 

JAN 

N/R 

GB 

GROUP 

I , 

si. 

NPN 

SINGLE  DEVICE 

SWITCH 

N/R 

376420 

0 

3294.700 

JAN2N3501 

JAN 

N/R 

GB 

GROUP 

I , 

si , 

NPN 

N/R 

SWITCH 

N/R 

357599 

0 

3132.600 

JAN2N3700 

JAN 

N/R 

GB 

GROUP 

I, 

SI, 

NPN 

SINGLE  DEVICE 

SWITCH 

N/R 

75284 

0 

659.490 

JAN2N720A 

JAN 

N/R 

GB 

GROUP 

I , 

si  , 

NPN 

SINGLE  DEVICE 

SWITCH 

N/R 

282315 

0 

2473.100 

2N338 

JAN 

N/R 

GF 

GROUP 

I, 

SI, 

NPN 

SINGLE  DEVICE 

SWITCH 

3 

5244 

1 

76.562 

*  GROUP  I, 

2N2907A 

SI,  PNP, 

JAN 

LINEAR 

N/R 

GF 

GROUP 

I  , 

SI, 

PNP 

SINGLE  DEVICE 

LINEAR 

N/R 

1748 

0 

25.521 

Transistor  Storage 
Field  Experience 


Component  Quality  Actual  App  Transistor 

Part  Number  Temp  Env  Classification 


**  GROUP  I 

N/R 

,  SI,  PNP , 

JAN 

N/R 

200 

GB 

GROUP 

I,  SI,  PNP 

N/R 

JAN 

150 

GB 

GROUP 

I,  SI,  PNP 

N/R 

JAN 

175 

GB 

GROUP 

I,  SI,  PNP 

N/R 

JAN 

25 

GF 

GROUP 

I,  SI,  PNP 

N/R 

JAN 

25 

GF 

GROUP 

I,  SI,  PNP 

N/R 

JAN 

N/R 

GF 

GROUP 

I,  SI,  PNP 

N/R 

JAN 

N/R 

GF 

GROUP 

I,  SI,  PNP 

N/R 

JAN 

150 

N/R 

GROUP 

I,  SI,  PNP 

11300086 

JANTX 

N/R 

GF 

GROUP 

I,  SI,  PNP 

11301083 

JANTX 

N/R 

GF 

GROUP 

I,  SI,  PNP 

2N2905A 

JANTX 

N/R 

GF 

GROUP 

I,  SI,  PNP 

2N2905A 

JANTX 

N/R 

GF 

GROUP 

I,  SI,  PNP 

2N2907A 

JANTX 

N/R 

GF 

GROUP 

I,  SI,  PNP 

2N2920 

JANTX 

N/R 

GF 

GROUP 

I,  SI,  PNP 

2N3305 

JANTX 

18 

GF 

GROUP 

I,  SI,  PNP 

2N3635 

JANTX 

18 

GF 

GROUP 

I,  SI,  PNP 

2N3726 

JANTX 

18 

GF 

GROUP 

I,  SI,  PNP 

2N4399 

JANTX 

N/R 

GF 

GROUP 

I,  SI,  PNP 

G657317 

JANTX 

N/R 

GF 

GROUP 

I,  SI,  PNP 

G657318 

JANTX 

N/R 

GF 

GROUP 

I,  SI,  PNP 

G657319 

JANTX 

N/R 

GF 

GROUP 

I,  SI,  PNP 

IT400A 

JANTX 

18 

GF 

GROUP  ] 

1,  SI,  PNP 

Complexity 

T  ransi stor 

Appl icat i on 

Watts 

Number 

Fielded 

Number 

Fa i led 

N/R 

N/R 

90 

0 

0 

N/R 

N/R 

65 

0 

0 

N/R 

N/R 

N/R 

0 

3 

N/R 

N/R 

N/R 

0 

0 

N/R 

N/R 

N/R 

0 

0 

N/R 

N/R 

N/R 

0 

6 

N/R 

N/R 

N/R 

0 

0 

N/R 

N/R 

40 

0 

0 

N/R 

N/R 

N/R 

318 

0 

N/R 

N/R 

N/R 

32913 

0 

N/R 

N/R 

N/R 

39 

0 

N/R 

N/R 

N/R 

16560 

0 

N/R 

N/R 

N/R 

132480 

4 

N/R 

N/R 

N/R 

2070 

0 

SINGLE  DEVICE 

N/R 

N/R 

96390 

1 

SINGLE  DEVICE 

N/R 

N/R 

32130 

1 

DUAL  (UNMATCHED) 

N/R 

N/R 

10710 

0 

N/R 

N/R 

N/R 

78 

0 

N/R 

N/R 

N/R 

636 

0 

N/R 

N/R 

N/R 

3657 

0 

N/R 

N/R 

N/R 

1272 

0 

SINGLE  DEVICE 

N/R 

N/R 

11781 

0 

174 


Part 

Hours 

1.300 

2.910 

0.880 

5.000 

18.000 

1900.000 

38.000 

3.620 

3.872 

400.743 

1.118 

164.720 

1317.760 

20.590 

1531.323 

510.441 

170.147 

2.236 

7.743 

44.527 

15.487 

187.162 


Transistor  Storage 
Field  Experience 


Component 

Part  Number 

Qual i ty  Actual 
Temp 

App  Transistor 

Env  Classification 

Complexity 

Transistor 
Appl i cat i on 

Watts 

Number 

F i elded 

Number 

Fai led 

Part 

Hours 

JAN2N3251A 

JANTX 

N/R 

GF 

GROUP 

I,  SI,  PNP 

N/R 

N/R 

N/R 

195 

0 

5.591 

JAN2N3635 

JANTX 

N/R 

GF 

GROUP 

I,  SI,  PNP 

N/R 

N/R 

N/R 

78 

0 

2.236 

M1S13674/0 

JANTX 

N/R 

CF 

GROUP 

I,  SI,  PNP 

N/R 

N/R 

N/R 

720 

0 

15.768 

Ml  SI 3674/0 

JANTX 

N/R 

GF 

GROUP 

I,  SI,  PNP 

N/R 

N/R 

N/R 

480 

0 

10.512 

Ml  Si 3674/4 

JANTX 

N/R 

GF 

GROUP 

I,  SI,  PNP 

N/R 

N/R 

N/R 

120 

0 

2.628 

N/R 

JANTX 

N/R 

GF 

GROUP 

I,  SI,  PNP 

N/R 

N/R 

N/R 

1272 

0 

15.485 

RS2263 

JANTX 

18 

GF 

GROUP 

I,  SI,  PNP 

SINGLE  DEVICE 

N/R 

N/R 

6426 

0 

102.088 

N/R 

JANTX 

N/R 

N/R 

GROUP 

I,  SI,  PNP 

N/R 

N/R 

N/R 

0 

0 

189.000 

N/R 

JANTX 

N/R 

N/R 

GROUP 

I,  SI,  PNP 

N/R 

N/R 

N/R 

0 

1 

686.000 

N/R 

JANTX 

N/R 

N/K 

GROUP 

I,  SI,  PNP 

N/R 

N/R 

N/R 

0 

0 

452.000 

2N1132 

JANTXV 

N/R 

GF 

GROUP 

I,  SI,  PNP 

N/R 

N/R 

N/R 

37 

0 

2.493 

2N2412 

JANTXV 

N/R 

GF 

GROUP 

I,  SI,  PNP 

N/R 

N/R 

N/R 

64 

0 

4.312 

2N722 

JANTXV 

N/R 

GF 

GROUP 

I,  SI,  PNP 

N/R 

N/R 

N/R 

51 

0 

3.435 

G657046 

N/R 

N/R 

GF 

GROUP 

I,  SI,  PNP 

N/R 

N/R 

N/R 

159 

0 

1.936 

**  GROUP  I , 

JAN  2N2905A 

SI,  PNP,  SWITCH 

JAN  N/R 

GB 

GROUP 

I,  SI,  PNP 

SINGLE  DEVICE 

SWITCH 

.6 

978692 

1 

8573.300 

JAN2N2907A 

JAN 

N/R 

GB 

GROUP 

I,  SI,  PNP 

SINGLE  DEVICE 

SWITCH 

.4 

6060362 

0 

53039.000 

**  GROUP  1 I , 

2N2608 

,  N/R 

JANTX 

N/R 

GF 

GROUP 

II 

N/R 

N/R 

N/R 

4140 

0 

41.180 

2N3384 

JANTX 

18 

GF 

GROUP 

II 

SINGLE  DEVICE 

N/R 

N/R 

4284 

0 

68.059 

2N3437 

JANTX 

18 

GF 

GROUP 

II 

SINGLE  DEVICE 

N/R 

N/R 

78183 

1 

1242.073 

2N3823 

JANTX 

18 

GF 

GROUP 

II 

SINGLE  DEVICE 

N/R 

N/R 

14994 

0 

238.205 

2N3823 

JANTX 

18 

GF 

GROUP 

II 

SINGLE  DEVICE 

N/R 

N/R 

38556 

1 

612.529 
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Transistor  Storage 
Field  Experience 


Component 

Quat i ty  Actual 

App  Transistor 

Comp l ex i ty 

T  ransi stor 

Watts 

Number 

Number 

Part 

Part  Number 

Temp 

Env 

Class i 

fi  cat  ion 

Appl i cat i on 

F i elded 

Fai led 

Hours 

2N3921 

JANTX 

18 

GF 

GROUP 

II 

DUAL  (UNMATCHED) 

N/R 

N/R 

21420 

1 

340.294 

V/R 

JANTX 

N/R 

N/R 

GROUP 

1 1 

N/R 

N/R 

N/R 

0 

0 

72.000 

**  GROUP  1 1 , 

SI,  FET, 

LINEAR 

JAN2N2608 

JAN 

N/R 

GB 

GROUP 

II,  SI,  FET 

SINGLE  DEVICE 

LINEAR 

N/R 

263494 

0 

2308.200 

**  GROUP  1 1 , 

SI,  FET, 

N/R 

2N3968 

JAN 

N/R 

GF 

GROUP 

II,  SI,  FET 

SINGLE  DEVICE 

N/R 

N/R 

1748 

0 

25.521 

N/R 

JAN 

25 

GF 

GROUP 

II,  SI,  FET 

N/R 

N/R 

N/R 

0 

8 

1000.000 

N/R 

JAN 

25 

GF 

GROUP 

II,  SI,  FET 

N/R 

N/R 

n/;; 

U 

0 

6.000 

N/R 

JAN 

25 

GF 

GROUP 

II,  SI,  FET 

N/R 

N/R 

N/R 

0 

0 

6.000 

N/R 

JAN 

25 

GF 

GROUP 

II,  SI,  FET 

N/R 

N/R 

N/R 

0 

0 

28.000 

N/R 

JAN 

18 

GF 

GROUP 

II,  SI,  FET 

N/R 

N/R 

N/R 

0 

0 

96.000 

**  GROUP  1 1 1 

,  UNIJNCT, 

N/R 

JAN2N4948 

JAN 

N/R 

GB 

GROUP 

III,  UNIJNCT 

SINGLE  DEVICE 

N/R 

N/R 

169389 

0 

1483.800 

N/R 

JAN 

25 

GF 

GROUP 

III,  UNIJNCT 

N/R 

N/R 

N/R 

0 

0 

5.000 

N/R 

JANTX 

N/R 

N/R 

GROUP 

III,  UNIJNCT 

N/R 

N/R 

N/R 

0 

0 

1.000 

**  GROUP  IX, 

MICROWAVE 

,  N/R 

5556 

JANTX 

18 

GF 

GROUP 

IX,  MICROWAVE 

N/R 

N/R 

N/R 

1071 

1 

17.014 
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Transistor  Summary 

The  following  table  presents  the  results  of  the  nonoperating 
transistor  data  base  merge.  Data  in  this  section  were  derived  using  the 
detailed  data  tables  immediately  proceeding  this  section.  Data  were 
merged  for  records  having  identical  transistor  classifications, 
transistor  applications,  quality  levels  and  application  environments. 
Data  in  the  summary  table  are  grouped  according  to  their  part 
classification,  application  and  complexity.  Part  hours,  number  failed 
and  number  fielded  were  summed  for  diodes  meeting  this  merge  criteria. 
Field  and  predicted  failure  rates  were  then  derived  for  each  merged 
record.  In  cases  where  all  model  parameters  could  not  be  determined,  a 
N/R  appears  in  the  predicted  failure  rate  column.  Predicted  failure 
rates  were  derived  with  the  following  default  model  parameters. 

Ambient,  Nonoperating  Temperature  =  20°C 
Power  Cycling  Rate  =  0.0 
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Transistor  Field 
Data  Summary 
Table 


********************  *************** 

******************** 

******* 

*** 

******** 

*********** 

****** 

************ 

************ 

Transistor  Transistor 

T  ransi stor 

Quality  App 

Number 

Cumulative 

Number 

Field 

Predicted 

Classification  Application 

Comptexi ty 

Level 

Env 

Fielded 

Part  Hours 

Fai led 

Fai lure  Rate 

Fai lure  Rate 

******** ************  *************** 

******************** 

******* 

*** 

******** 

*********** 

****** 

************ 

************ 

**  GROUP  I,  GE,  NPN,  N/R,  N/R 

GROUP  I,  GE,  NPN  N/R 

N/R 

JANTX 

N/R 

N/R 

21.000 

0 

«  0.0436190 

N/R 

**  GROUP  I,  GE,  PNP,  N/R,  N/R 

GROUP  I,  GE,  PNP  N/R 

N/R 

JAN 

GB 

18221 

164.870 

0 

<  0.0055559 

0.0003129 

GROUP  I,  GE,  PNP  N/R 

N/R 

JANTX 

GF 

600 

13.140 

0 

«  0.0697108 

0.0018149 

GROUP  I,  GE,  PNP  N/R 

N/R 

JANTX 

N/R 

N/R 

45.000 

n 

-<  0.0203556 

N/R 

**  GROUP  I,  SI,  NPN,  HIGH  FREQUENCY, 

N/R 

GROUP  I,  SI,  NPN  HIGH  FREQUENCY 

N/R 

N/R 

N/R 

21 

0.669 

0 

«  1.3692078 

N/R 

**  GROUP  I,  SI,  NPN,  LINEAR,  SINGLE 

DEVICE 

* 

GROUP  I,  SI,  NPN  LINEAR 

SINGLE  DEVICE 

JAN 

GB 

376420 

3297.400 

0 

<  0.0002778 

0.0008114 

GROUP  I,  SI,  NPN  LINEAR 

SINGLE  DEVICE 

JAN 

GF 

21850 

319.010 

1 

0.0031347 

0.0047061 

**  GROUP  I,  SI,  NPN,  N/R,  DUAL  (MATCHED) 

GROUP  I,  SI,  NPN  N/R 

DUAL  (MATCHED) 

JAN 

GB 

263494 

2308.200 

0 

<  0.0003968 

0.0008114 

**  GROUP  I,  SI,  NPN,  N/R,  DUAL  (UNMATCHED) 

GROUP  I,  SI,  NPN  N/R 

DUAL  (UNMATCHED) 

JANTX 

GF 

6426 

102.088 

0 

<  0.0089727 

0.0013072 

**  GROUP  I,  SI,  NPN,  N/R,  N/R 

GROUP  I,  SI,  NPN  N/R 

N/R 

JAN 

GB 

N/R 

20.760 

12 

0.5780347 

0.0008114 

GROUP  I,  SI,  NPN  N/R 

N/R 

JAN 

GF 

N/R 

4044.000 

8 

0.0019782 

0.0047061 

GROUP  I,  SI,  NPN  N/R 

N/R 

JANTX 

GF 

266506 

2984.629 

6 

0.0020103 

0.0013072 

GROUP  I,  SI,  NPN  N/R 

N/R 

JANTX 

N/R 

N/R 

5329.000 

7 

0.0013136 

N/R 

GROUP  I,  SI,  NPN  N/R 

N/R 

JANTXV 

GF 

28 

1.886 

0 

«  0.4856840 

0.0007451 
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Transistor  Field 
Data  Summary 
Table 


********************  ***************  ********************  *******  ***  ********  ***********  ******  ************  ************ 

Transistor  Transistor  Transistor  Quality  App  Number  Cumulative  Number  Field  Predicted 

Classification  Application  Complexity  Level  Env  Fielded  Part  Hours  Failed  Failure  Rate  Failure  Rate 

********************  ***************  ********************  *******  ***  ********  ***********  ******  ************  ************ 


**  GROUP 

I, 

SI,  NPN, 

N/R,  SINGLE 

DEVICE 

GROUP  I, 

SI 

,  NPN 

N/R 

SINGLE 

DEVICE 

JAN 

GF 

16606 

242.448 

2 

0.0082492 

0.0047061 

GROUP  I, 

SI 

,  NPN 

N/R 

SINGLE 

DEVICE 

JANTX 

GF 

323442 

5138.436 

6 

0.0011677 

0.0013072 

**  GROUP 

I, 

SI,  NPN, 

SUITCH,  N/R 

GROUP  I, 

SI 

,  NPN 

SWITCH 

N/R 

JAN 

GB 

357599 

3132.600 

0 

< 

0.0002924 

0.0008114 

**  GROUP 

l. 

SI,  NPN, 

SWITCH,  SINGLE 

DEVICE 

GROUP  I, 

SI 

,  NPN 

SWITCH 

SINGLE 

DEVICE 

JAN 

GB 

6568529 

57537.990 

4 

0.0000695 

0.0008114 

GROUP  I, 

SI 

,  NPN 

SWITCH 

SINGLE 

DEVICE 

JAN 

GF 

5244 

76.562 

1 

0.0130613 

0.0047061 

**  GROUP 

I, 

SI,  PNP, 

LINEAR,  SINGLE 

DEVICE 

GROUP  I, 

SI 

,  PNP 

LINEAR 

SINGLE 

DEVICE 

JAN 

GF 

1748 

25.521 

0 

« 

0.0358920 

0.0046140 

**  GROUP 

I, 

SI,  PNP, 

N/R,  DUAL  (UNMATCHED) 

GROUP  I, 

SI 

,  PNP 

N/R 

DUAL  (UNMATCHED) 

JANTX 

GF 

10710 

170.147 

0 

< 

0.0053836 

0.0012817 

**  GROUP 

I, 

SI,  PNP, 

N/R,  N/R 

GROUP  I, 

SI 

,  PNP 

N/R 

N/R 

JAN 

GB 

N/R 

5.090 

3 

0.5893910 

0.000  7955 

GROUP  I, 

SI 

,  PNP 

N/R 

N/R 

JAN 

GF 

N/R 

1961 .000 

6 

0.0030597 

0.0046140 

GROUP  I, 

SI 

,  PNP 

N/R 

N/R 

JAN 

N/R 

N/R 

3.620 

0 

<< 

0.2530387 

N/R 

GROUP  I, 

SI 

,  PNP 

N/R 

N/R 

JANTX 

GF 

192888 

2031.016 

4 

0.0019695 

0.0012817 

GROUP  I, 

SI 

,  PNP 

N/R 

N/R 

JANTX 

N/R 

N/R 

1327.000 

1 

0.0007536 

N/R 

GROUP  I , 

SI 

,  PNP 

N/R 

N/R 

JANTXV 

GF 

152 

10.240 

0 

<< 

0.0894531 

0.00073C5 

GROUP  I, 

SI 

,  PNP 

N/R 

N/R 

N/R 

GF 

159 

1.936 

0 

<< 

0.4731405 

N/R 

**  GROUP 

I , 

SI,  PNP, 

N/R,  SINGLE 

DEVICE 

GROUP  I, 

SI 

,  PNP 

N/R 

SINGLE 

DEVICE 

JANTX 

GF 

146727 

2331.014 

2 

0.0008580 

0.0012817 
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Transistor  Field 
Data  Summary 
Table 

********************  ***************  ********************  *******  *★*  ********  ***********  ******  ************  ************ 

Transistor  Transistor  Transistor  Quality  App  Number  Cumulative  Number  Field  Predicted 

Classification  Application  Complexity  Level  Env  Fielded  Part  Hours  Failed  Failure  Rate  Failure  Rate 

********************  ***************  ********************  *******  ***  ********  ***********  ******  ***********  it  ************ 


**  GROUP  I,  SI,  PNP,  SWITCH,  SINGLE  DEVICE 


GROUP  I, 

SI, 

PNP 

SWITCH 

SINGLE  DEVICE 

JAN 

GB 

7039054 

61662.300 

1 

0.0000162 

0.0007955 

**  GROUP 

II, 

N/R, 

DUAL  (UNMATCHED) 

GROUP  II 

N/R 

DUAL  (UNMATCHED) 

JANTX 

GF 

21420 

340.294 

1 

0.0029386 

0.0012860 

**  GROUP 

II, 

N/R, 

N/R 

GROUP  II 

N/R 

N/R 

JANTX 

GF 

4140 

41.180 

0 

<< 

0.0222438 

0.0012860 

GROUP  II 

N/R 

N/R 

JANTX 

N/R 

N/R 

72.000 

0 

< 

0.0127222 

N/R 

**  GROUP 

II, 

N/R, 

SINGLE  DEVICE 

GROUP  II 

N/R 

SINGLE  DEVICE 

JANTX 

GF 

136017 

2160.866 

2 

0.0009256 

0.0012860 

**  GROUP 

II, 

SI, 

FET,  LINEAR,  SINGLE 

DEVICE 

GROUP  II, 

,  si 

,  FET 

LINEAR 

SINGLE  DEVICE 

JAN 

GB 

263494 

2308.200 

0 

< 

0.0003968 

0.0011574 

**  GROUP 

II, 

SI, 

FET,  N/R,  N/R 

GROUP  II, 

,  si 

,  FET 

N/R 

N/R 

JAN 

GF 

N/R 

1136.000 

8 

0.0070423 

0.0046295 

**  GROUP 

II, 

SI, 

FET,  N/R,  SINGLE  DEVICE 

GROUP  II, 

,  si 

,  FET 

N/R 

SINGLE  DEVICE 

JAN 

GF 

1748 

25.521 

0 

<< 

0.0358920 

0.0046295 

**  GROUP  III,  UNIJNCT,  N/R,  N/R 


GROUP  III,  UNIJNCT  N/R 

N/R 

JAN 

GF 

N/R 

5.000 

0 

«  0.1832000 

0.0148960 

GROUP  III,  UNIJNCT  N/R 

N/R 

JANTX 

N/R 

N/R 

1.000 

0 

«  0.9160000 

N/R 

**  GROUP  III,  UNIJNCT,  N/R,  SINGLE 
GROUP  III,  UNIJNCT  N/R 

DEVICE 

SINGLE  DEVICE 

JAN 

GB 

169389 

1483.800 

0 

<  0.0006173 

0  0010344 

**  GROUP  IX,  MICROWAVE,  N/R,  N/R 

GROUP  IX,  MICROWAVE  N/R 

N/R 

JANTX 

GF 

1071 

17.014 

1 

0.0587751 

0.0591639 
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TRANSISTOR  FAILURE  RATE  VS 
TRANSISTOR  TYPE 


FIGURE  T-2:  TRANSISTOR  FAILURE  RATE  VS. 
TRANSISTOR  GROUP 
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RANSISTOR  PREDICTED  FAILURE  RATE  VS.  TEMPERATURE 


dicrocircuit 
Field  Da  la 
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Microcircuit  Field  Data  File  Description 

Field  experience  data  on  digital,  linear  and  memory  microcircuit 
devices  are  presented  in  this  section.  Data  from  the  microcircuit 
nonoperating  field  experience  detail  data  section  have  been  sorted  by 
the  device  functional  group,  memory  type  (when  applicable),  technology, 
package  enclosure,  package  construction,  package  material,  quality 
level,  application  environment  and  component  part  number.  Data  were 
then  grouped  according  to  the  device  functional  group,  technology  and 

memory  type  (when  applicable).  All  microcircuit  detail  data  records 
contain  the  following  characteristic  data  fields: 

o  Functional  Group:  The  family  to  which  the 

particular  device  belongs. 
Functional  groups  for  which  data 
exist  include  digital,  linear 
and  memory. 

o  Circuit  Tech:  Fabrication  technology  applied 

in  the  implementation  of  a 
device.  Table  MF-1  illustrates 
the  various  device  technologies 
for  which  there  is  data. 

o  Comp:  The  complexity  of  the  device  in 

terms  of  the  number  of  gates 
(G),  the  number  of  transistors 
(T),  or  the  number  of  bits  (B). 

o  Package  Description:  The  package  description  column 

from  the  detail  data  report  is 
comprised  of  three  pieces  of 
information;  package  enclosure, 
package  construction  and  package 
material.  See  Table  MF-2  on  the 
following  page. 
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TABLE  MF-1  : 
DEVICE  TECHNOLOGY 


Code 

Description 

TTL 

Transistor,  Transistor  Logic 

STTL 

Schottky  Transistor  Transistor  Logic 

LSTTL 

Low  Power  Schottky  Transistor  Transistor  Logic 

LTTL 

Low  Power  Transistor  Transistor  Logic 

HTTL 

High  Speed  Transistor  Transistor  Logic 

DTL 

Diode  Transistor  Logic 

ECL 

Emitter  Coupled  Logic 

1 1 L 

Integrated  Injection  Logic 

MOS 

Metal  Oxide  Semiconductor 

CMOS 

Complementary  Metal  Oxide  Semiconductor 

NMOS 

N  Channel  Metal  Oxide  Semiconductor 

PMOS 

P  Channel  Metal  Oxide  Semiconductor 

BIP  JNCT 

Bipolar  Junction 

TABLE  MF-2  : 
PACKAGE  DESCRIPTION 


Package  Enclosure: 

H  -  Hermetic 
N  -  Non- Hermetic 


Package  Construction: 

DIP  Dual  In-Line  Package 

CAN  CAN  Package 

FPK  Flatpack  Package 


Package  Material : 

Ceramic 
Meta  1 

Metal /Glass 
Epoxy 

Metal  /Cerinic 
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o  Die  Bond: 


o  Pins/Inter: 


o  Quality: 


o  Temp: 


The  attachment  material  used  to 
bond  or  adhere  the  circuit  die  to 
a  package  substrate.  The 
attachment  serves  as  a  mechanical 
support,  thermal  path  and 
sometimes  as  an  electrical 
contact. 

The  first  number  represents  the 
quantity  of  pins  on  the  package 
while  the  second  number 
represents  the  number  of 
functional  pins  actually  inter¬ 
connected  to  the  die. 

Codes  used  to  indicate  the  level 
of  quality  control  to  which  a 
device  has  been  subjected. 
These  codes  are  based  on  the 
level  of  screening  and  testing 
that  the  comoonent  received 
before  being  installed  into  a 
system.  Quality  levels  are 
defined  in  MI L - M- 38  510.  Table 
MF-3  show  the  various 
microcircuit  quality  levels. 

Actual  temperature  is  the 
average  temperatures  which  the 
microcircuit  is  exposed  to 
during  periods  of  nonoperat  ion. 
The  temperature  is  illustrated 
in  degrees  centigrade. 
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TABLE  MF-3 : 

MICROCIRCUIT  QUALITY  LEVELS 


Description 

Procured  in  full  accordance  with  MIL-M- 38510,  Class  S 
requirements.  Class  S  listing  on  QPL-38510. 

Procured  in  full  compliance  with  the  requirements  of 
MIL- STD-975  or  MIL-STD-1547  and  have  procuring  activity 
specification  approval. 

Procured  in  full  accordance  with  MIL-M- 38510,  Class  B 
requirements.  Class  B  listing  on  QPL-38510. 

Fully  compliant  with  all  requirements  of  Paragraph 
1.2.1  of  MIL-STD-883  and  procured  to  a  MIL  Drawing, 
DESC  Drawing  or  other  government  approved 
documentation. 

Not  fully  compliant  with  requirements  of  Paragraph 
1.2.1  of  MIL-STD-883  and  procured  to  government  approved 
documentation  including  vendor's  equivalent  Class  B 
requirements. 

Hermetically  sealed  parts  with  normal  reliability 
screening  and  manufacturer's  quality  assurance 
practices.  *Nonhermetic  parts  encapsulated  with 
organic  material  must  be  subjected  to  160  hours  burn-in 
at  125°C,  10  temperature  cycles  (-55°C  to  125°C)  with 
end  point  electricals  and  high  temperature  continuity 
test  at  100°C. 

Commercial  (or  non-mil  standard)  part,  encapsulated  or 
sealed  with  organic  materials  (e.g.,  epoxy,  silicone  or 
phenol ic) . 
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Microcircuit  Storage 
Field  Experience 


Part 

Number 

Ci  rcui  t 

tech 

Comp 

Package 

Descri pt ion 

Die 

Bond 

Pins/ 

I  nter 

App 

Env 

Qual ity 

Temp 

Number 

F i elded 

Part 

Hours 

N  umbe  r 

Fai lures 

**  DIGITAL 

54LS00 

LSTTL 

LSTTL 

4G 

HD  IP 

CERAMIC 

N/R 

14/14 

AIF 

B 

N/R 

502 

12.975 

0 

54LS14 

LSTTL 

29G 

HD  IP 

CERAMIC 

EUTECTIC 

14/14 

AIF 

B 

N/R 

502 

12.975 

0 

54LS153 

LSTTL 

16G 

HD  IP 

CERAMIC 

N/R 

16/16 

AIF 

B 

N/R 

502 

12.975 

0 

54LS161 

LSTTL 

50G 

HD  IP 

CERAMIC 

EUTECTIC 

16/16 

AIF 

B 

N/R 

2510 

64.875 

0 

54LS175 

LSTTL 

24G 

HD  IP 

CERAMIC 

N/R 

16/16 

AIF 

B 

N/R 

3012 

77.851 

0 

54LS373 

LSTTL 

66G 

HDIP 

CERAMIC 

EUTECTIC 

20/20 

AIF 

B 

N/R 

2510 

64.876 

0 

54LS74 

LSTTL 

12G 

HD  IP 

CERAMIC 

N/R 

14/14 

AIF 

B 

N/R 

3012 

77.850 

1 

54LS86 

LSTTL 

4G 

HDIP 

CERAMIC 

N/R 

14/14 

AIF 

B 

N/R 

3012 

77.851 

2 

25LS2538 

LSTTL 

34G 

HDIP 

CERAMIC 

EUTECTIC 

20/20 

AIF 

D 

N/R 

502 

12.975 

0 

54LS73 

LSTTL 

16G 

HDIP 

METAL 

N/R 

14/14 

AIF 

B 

N/R 

502 

12.975 

1 

54LS157 

LSTTL 

15G 

HDIP 

N/R 

N/R 

16/16 

AIF 

B 

N/R 

4016 

103.800 

0 

54LS32 

LSTTL 

4G 

HFPK 

N/R 

N/R 

14/14 

AIF 

B 

N/R 

4518 

116.780 

0 

54LS93 

LSTTL 

25G 

HFPK 

N/R 

N/R 

14/14 

AIF 

B 

N/R 

1506 

38.926 

0 

**  DIGITAL 

RM30 

N/R 

N/R 

N/R 

HCAN 

METAL 

N/R 

11/ 

GF 

S 

18 

8568 

136.118 

n 

SC2208 

N/R 

2G 

HCAN 

METAL 

N/R 

8/ 

GF 

B 

20 

1002 

70.220 

0 

SC2210 

N/R 

1G 

HCAN 

METAL 

N/R 

8/ 

GF 

B 

20 

2382 

166.931 

1 

SC2211 

N/R 

1 G 

HCAN 

METAL 

N/R 

8/ 

GF 

B 

20 

1250 

87.600 

0 

SC2213 

N/R 

4G 

HCAN 

METAL 

N/R 

8/ 

GF 

8 

20 

2992 

209.679 

0 

SC2221 

N/R 

1 G 

HCAN 

METAL 

N/R 

8/ 

GF 

B 

20 

949 

66.506 

2 

SC2207 

N/R 

2G 

HDIP 

METAL 

N/R 

8/ 

GF 

B 

20 

1002 

70.220 

0 

**  OIGITAL 

54S112 

STTL 

STTL 

16G 

HDIP 

CERAMIC 

N/R 

16/16 

AIF 

B 

N/R 

502 

12.975 

0 
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Microcircuit  Storage 
F ield  Experience 


Part 

Ci rcui t 

Comp  Package 

Die 

Pins/  App  Dual i ty 

Temp 

Number 

Part 

Number 

Number 

tech 

Descri 

i  pt i on 

Bond 

Inter  Env 

F i e I ded 

Hours 

Fai lures 

54S113 

STTL 

16G  HO  I P 

CERAMIC 

N/R 

14/14  AIF  B 

N/R 

9538 

246.530 

0 

54S194 

STTL 

54G  HO  IP 

CERAMIC 

EUTECTIC 

16/16  AIF  B 

N/R 

2008 

51 .901 

0 

54S20 

STTI 

26  HD  IP 

CERAMIC 

N/R 

14/12  AIF  B 

N/R 

2008 

51.901 

0 

54S253 

STTL 

16G  HD  I P 

CERAMIC 

EUTECTIC 

16/16  AIF  B 

N/R 

3514 

90.826 

0 

54S163 

STTL 

52G  HO l P 

CERAMIC 

EUTECTIC 

16/16  AIF  D 

N/R 

1004 

25.950 

0 

54S26U 

STTL 

2G  HD  IP 

CERAMIC 

EUTECTIC 

14/14  AIF  D 

N/R 

502 

12.975 

0 

54S32 

STTL 

4G  HD  I P 

CERAMIC 

N/R 

14/14  AIF  D 

N/R 

1004 

25.950 

0 

54S02 

STTL 

4G  HD  I P 

METAL 

N/R 

14/14  AIF  B 

N/R 

502 

129.750 

0 

54S04 

STTL 

6G  HD  IP 

N/R 

N/R 

14/14  AIF  B 

N/R 

12550 

324.380 

0 

54S08 

STTL 

4G  HD  IP 

N/R 

N/R 

14/14  AIF  B 

N/R 

5552 

168.680 

0 

54S10 

STTL 

3G  HD  I P 

N/R 

N/R 

14/14  AIF  B 

N/R 

5552 

142.730 

0 

54S11 

STTL 

3G  HD  I P 

N/R 

N/R 

14/14  AIF  B 

N/R 

3012 

77.851 

0 

54S138 

STTL 

16G  HD  I P 

N/R 

N/R 

16/16  AIF  B 

N/R 

1506 

38.926 

0 

54S153 

STTL 

16G  HD  IP 

N/R 

N/R 

16/16  AIF  B 

N/R 

2008 

51.901 

0 

54S157 

STTL 

15G  HD  I P 

N/R 

N/R 

16/16  AIF  B 

N/R 

1506 

38.926 

0 

54S158 

STTL 

15G  HD  I P 

N/R 

N/R 

16/16  AIF  B 

N/R 

2008 

51.901 

0 

54S174 

STTL 

36G  HluH 

N/R 

N/R 

16/16  AIF  B 

N/R 

502 

12.975 

0 

54S175 

STTL 

24G  HD  IP 

N/R 

N/R 

16/16  AIF  B 

N/R 

1004 

25.950 

0 

54S64 

STTL 

5G  HD  I P 

N/R 

N/R 

14/14  AIF  B 

N/R 

1506 

38.926 

0 

54S74 

STTL 

12G  HD  IP 

N/R 

N/R 

14/14  AIF  B 

N/R 

502U 

129.750 

0 

54S85 

STTL 

31G  HD  I P 

N/R 

N/R 

16/16  AIF  B 

N/R 

1506 

38.926 

0 

54S00 

STTL 

4G  HFPK 

CERAMIC 

N/R 

14/14  AIF  B 

N/R 

10040 

259.500 

0 

54S139 

STTL 

16G  HFPK 

N/R 

N/R 

16/16  AIF  B 

N/R 

1506 

38.926 

0 
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Microcircuit  Storage 
Field  Experience 


Part 

Number 

Ci rcui t 

tech 

Comp  Package 

Description 

D  i  e 

Bond 

Pins/  App  Qual i ty 

Inter  Env 

Temp 

Number 

F i elded 

Part 

Hours 

Number 

F  a i lures 

**  DIGITAL 

9301 

TTL 

TTL 

32G 

N/R 

N/R 

/  GF  B 

N/R 

26910 

267.670 

1 

SN5400 

TTL 

5G 

N/R 

N/R 

/  GF  B 

N/R 

16560 

164.720 

0 

SN5404 

TTL 

5G 

N/R 

N/R 

/  GF  B 

N/R 

16560 

164.720 

1 

SN5410 

TTL 

5G 

N/R 

N/R 

/  GF  B 

N/R 

10350 

102.950 

0 

SN5473 

TTL 

32G 

N/R 

N/R 

/  GF  B 

N/R 

4140 

41.180 

0 

5408 

TTL 

4G  H 

N/R 

N/R 

14/14  A I F  B 

N/R 

10542 

272.480 

0 

54180 

TTL 

14G  H 

N/R 

N/R 

14/14  A I F  B 

N/R 

2510 

64.876 

0 

54153 

TTL 

16G  HD  IP 

CERAMIC 

N/R 

16/16  AIF  B 

N/R 

4016 

103.800 

0 

54366 

TTL 

7G  HD  IP 

CERAMIC 

N/R 

16/16  AIF  B 

N/R 

1004 

25.950 

0 

5470 

TTL 

1 1 G  HD  IP 

CERAMIC 

N/R 

14/13  AIF  B 

N/R 

1004 

25.950 

0 

54156 70 

TTL 

163G  HD  I P 

CERAMIC 

EUTECTIC 

16/16  AIF  B 

N/R 

3012 

77.850 

0 

9324 

TTL 

32G  HD  IP 

CERAMIC 

N/R 

16/16  AIF  B 

N/R 

1506 

38.926 

0 

5411 

TTL 

3G  HO  I P 

CERAMIC 

N/R 

14/14  AIF  D 

N/R 

1004 

25.950 

0 

54166 

TTL 

1 00G  HD  IP 

CERAMIC 

EUTECTIC 

16/16  AIF  D 

N/R 

2008 

51 .901 

0 

54198 

TTL 

1 1 1 G  HD  IP 

CERAMIC 

EUTECTIC 

24/24  AIF  D 

N/R 

3012 

77.851 

0 

5421 

TTL 

2G  HD  IP 

CERAMIC 

N/R 

14/12  AIF  D 

N/R 

502 

12.975 

0 

5497 

TTL 

54G  HD  I P 

CERAMIC 

EUTECTIC 

16/16  AIF  D 

N/R 

1004 

25.950 

0 

5402 

TTL 

4G  HD  IP 

N/R 

N/R 

14/14  AIF  B 

N/R 

4016 

103.800 

0 

5406 

TTL 

6G  HD  IP 

N/R 

N/R 

14/14  AIF  B 

N/R 

502 

12.975 

0 

5412 

TTL 

3G  HD  IP 

N/R 

N/R 

14/14  AIF  B 

35 

1004 

25.950 

0 

54121 

TTL 

8G  HD  IP 

N/R 

N/R 

14/10  AIF  B 

N/R 

502 

12.975 

0 

54123 

TTL 

20G  HD  I P 

N/R 

N/R 

16/16  AIF  B 

N/R 

1506 

33.926 

0 
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Microcircuit  Storage 
Field  Experience 


Part 

Number 

Ci rcui t 

tech 

Comp 

Package 

Description 

Die 

Bond 

Pins/  App  Oual i ty 

Inter  Env 

Temp 

Number 

F i e l ded 

Part 

Hours 

N  umbe  r 

Fai lures 

54125 

TTL 

4G 

HD  IP 

N/R 

N/R 

14/14  A I F  B 

N/R 

6526 

168.680 

0 

54126 

TTL 

4G 

HD  IP 

N/R 

N/R 

14/14  A I F  B 

N/R 

15060 

389.260 

0 

54151 

TTL 

17G 

HD  IP 

N/R 

N/R 

16/16  AIF  B 

N/R 

3012 

77.851 

0 

54160 

TTL 

60G 

HD  IP 

N/R 

N/R 

16/16  AIF  B 

N/R 

1506 

38.926 

1 

54164 

TTL 

36G 

HD  IP 

N/R 

N/R 

14/14  AIF  B 

N/R 

4016 

103.800 

0 

54165 

TTL 

62G 

HD  IP 

N/R 

N/R 

16/16  AIF  B 

N/R 

1004 

25.950 

0 

54174 

TTL 

36G 

HD  IP 

N/R 

N/R 

16/16  AIF  B 

N/R 

1506 

38.926 

0 

54175 

TTL 

24  G 

HD  I P 

N/R 

N/R 

16/16  AIF  B 

N/R 

502 

12.975 

0 

54194 

TTL 

47G 

HD  IP 

N/R 

N/R 

16/16  AIF  B 

N/R 

502 

12.975 

0 

5427 

TTL 

3G 

HD  I P 

N/R 

N/R 

14/14  AIF  B 

N/R 

3514 

90.826 

0 

5430 

TTL 

1 G 

HO  IP 

N/R 

N/R 

14/11  AIF  B 

N/R 

1506 

38.926 

0 

5432 

TTL 

4G 

HD  IP 

N/R 

N/R 

14/14  AIF  B 

N/R 

6526 

168.680 

0 

5475 

TTL 

24G 

HD  IP 

N/R 

N/R 

16/16  AIF  B 

N/R 

4518 

11.678 

0 

54191 

TTL 

60G 

HD  IP 

N/R 

N/R 

16/16  AIF  D 

N/R 

3514 

908.260 

0 

54157 

TTL 

19G 

HFPK 

CERAMIC 

N/R 

16/16  AIF  B 

N/R 

4016 

103.800 

0 

5476 

TTL 

16G 

HFPK 

CERAMIC 

N/R 

16/16  AIF  B 

N/R 

502 

12.975 

0 

9614 

TTL 

6G 

HFPK 

CERAMIC 

N/R 

16/16  AIF  B 

N/R 

502 

12.975 

0 

54279 

TTL 

8G 

HFPK 

CERAMIC 

EUTECTIC 

16/16  AIF  D 

N/R 

5020 

129.750 

3 

55452 

TTL 

2G 

HFPK 

CERAMIC 

N/R 

8/  8  AIF  D 

N/R 

1004 

25.950 

0 

SG141 

TTL 

4G 

HFPK 

METAL 

N/R 

14/14  GF  B 

18 

19278 

306.264 

1 

SG 191 02 

TTL 

3G 

HFPK 

METAL 

N/R 

14/  GF  B 

18 

2310 

119.103 

0 

SG4 1 

TTL 

2G 

HFPK 

METAL 

N/R 

10/  GF  B 

18 

5355 

85.074 

0 

5410 

TTL 

3G 

HFPK 

METAL/GLASS 

N/R 

14/12  AIF  B 

N/R 

6024 

155.700 

0 
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Microcircuit  Storage 
Field  Experience 


Part 

Ci rcui t 

Comp  Package 

Die 

Pins/  App  Qual i ty 

Temp 

Number 

Part 

Number 

Number 

tech 

Descri 

pt  i  on 

Bond 

Inter  Env 

F i elded 

Hours 

Fai lures 

5420 

TTL 

2G  HF PK 

METAL/GLASS 

N/R 

14/12  AIF  B 

N/R 

3012 

77.851 

0 

5400 

TTL 

4G  HFPK 

N/R 

N/R 

14/14  AIF  B 

N/R 

19076 

493.060 

0 

5404 

TTL 

6G  HFPK 

N/R 

N/R 

14/14  AIF  B 

N/R 

9036 

233.550 

0 

54150 

TTL 

26G  HFPK 

N/R 

N/R 

24/24  AIF  B 

N/R 

502 

12.975 

0 

54154 

TTL 

25G  HFPK 

N/R 

N/R 

24/24  AIF  B 

N/R 

1506 

38.926 

1 

54161 

TTL 

57G  HFPK 

N/R 

N/R 

16/16  AIF  B 

N/R 

9538 

246.530 

o 

54181 

TTL 

63G  HFPK 

N/R 

N/R 

24/24  AIF  B 

N/R 

2008 

51 .901 

0 

54367 

TTL 

8G  HFPK 

N/R 

N/R 

16/ AIF  B 

N/R 

12048 

311.400 

5 

5442 

TTL 

18G  HFPK 

N/R 

N/R 

16/16  AIF  B 

N/R 

1506 

38.926 

2 

5451 

TTL 

6G  HFPK 

N/R 

N/R 

14/12  MF  B 

N/R 

1004 

25.950 

0 

5473 

TTL 

16G  HFPK 

N/R 

N/R 

14/14  AIF  B 

N/R 

3514 

90.826 

0 

5474 

TTL 

12G  HFPK 

N/R 

N/R 

14/14  AIF  B 

N/R 

24096 

622.810 

1 

5486 

TTL 

4G  HFPK 

N/R 

N/R 

14/14  AIF  B 

N/R 

7Uc8 

181.650 

0 

9338 

TTL 

98G  HFPK 

N/R 

N/R 

16/16  AIF  B 

N/R 

3514 

90.826 

0 

26S02 

TTL 

14G  NDIP 

EPOXY 

EUTECTIC 

16/16  AIF  D 

N/R 

1506 

38.926 

0 

**  LINEAR  SIP  JNCT 


MC1514 

BIP  JNCT 

16T 

N/R 

N/R 

/ 

GF 

B 

N/R 

26910 

267.670 

1 

MC 1 539 

BIP  JNCT 

1 1T 

N/R 

N/R 

/ 

GF 

B 

N/R 

2070 

20.590 

1 

UA709 

BIP  JNCT 

15T 

N/R 

N/R 

/ 

GF 

B 

N/R 

8280 

82 . 360 

2 

UA741 

BIP  JNCT 

24  T 

N/R 

N/R 

/ 

GF 

8 

N/R 

51750 

514.750 

2 

723 

8 I P  JNCT 

20T 

HCAN 

METAL 

N/R 

10/10 

AIF 

B 

N/R 

4016 

103 .800 

“> 

C 

LM109 

BIP  JNCT 

19T 

HCAN 

METAL 

N/R 

3/  3 

AIF 

B 

N/R 

502 

12.970 

0 

LM110 

BIP  JNCT 

19T 

HCAN 

METAL 

N/R 

8/  7 

AIF 

B 

N/R 

1004 

25.950 

2 
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Microcircuit  Storage 
Field  Experience 


Part 

Number 

Ci rcui t 

tech 

Comp 

Package 

Description 

Die 

Bond 

Pins/ 

I  nter 

App 

Env 

Qual i ty 

Temp 

Number 

F i e I ded 

Part 

Hours 

Number 

Fai lurcj 

UA702 

BIP  JNCT 

9T 

HCAN 

METAL 

N/R 

8/ 

GF 

B 

18 

18207 

289.250 

1 

UA710 

BIP  JNCT 

TOT 

HCAN 

METAL 

N/R 

8/ 

GF 

B 

18 

37485 

595.515 

2 

LM119 

GIP  JNCT 

22T 

HCAN 

METAL 

EUTECTIC 

10/10 

A I  F 

D 

N/R 

1004 

25.950 

0 

VFC32SM 

BIP  JNCT 

N/R 

HCAN 

METAL 

N/R 

10/  9 

AIF 

N/R 

N/R 

502 

12.975 

0 

78M15 

BlP  JNCT 

17T 

HCAN 

METAL/GLASS 

EUTECTIC 

3/  3 

AIF 

D 

N/R 

502 

12.950 

0 

555 

BIP  JNCT 

23T 

HCAN 

N/R 

N/R 

8/  8 

AIF 

B 

N/R 

1004 

25.950 

0 

LM101A 

BIP  JNCT 

21 T 

HCAN 

N/R 

N/R 

8/  8 

AIF 

B 

N/R 

1506 

38.920 

1 

LM111 

BIP  JNCT 

23T 

HCAN 

N/R 

N/R 

8/  8 

AIF 

B 

N/R 

1506 

38.930 

0 

IM 74  7 

BIP  JNCT 

23  T 

HCAN 

N/R 

N/R 

8/  7 

AIF 

B 

N/R 

502 

12.970 

0 

I  CL  8038 

BIP  JNCT 

52T 

HD  IP 

CERAMIC 

EUTECTIC 

14/12 

AIF 

D 

N/R 

502 

12.975 

1 

LM161 

BIP  JNCT 

23T 

HD  IP 

CERAMIC 

EUTECTIC 

14/10 

AIF 

D 

N/R 

3012 

77. 851 

3 

MN5205 

BIP  JNCT 

370T 

HD  IP 

CERAMIC 

EUTECTIC 

24/23 

AIF 

D 

N/R 

502 

12.975 

2 

LM108A 

BIP  JNCT 

29T 

HD  IP 

METAL/GLASS 

N/R 

14/  7 

AIF 

B 

N/R 

1004 

25.950 

0 

LM139 

BIP  JNCT 

32T 

HD  IP 

METAL/GLASS 

EUTECTIC 

14/14 

AIF 

D 

N/R 

2008 

51.901 

0 

2101 

BIP  JNCT 

42T 

HD  IP 

N/R 

N/R 

16/15 

AIF 

B 

N/R 

5020 

129.750 

9 

55114 

BIP  JNCT 

AOT 

riD  I  P 

N/R 

N/R 

16/16 

AIF 

B 

N/R 

1004 

25.955 

0 

55115 

BIP  JNCT 

38T 

HFPK 

CERAMIC 

EUTECTIC 

16/16 

AIF 

B 

N/R 

1004 

25.950 

0 

**  LINEAR 

H 19- 200 -8 

CMOS 

CMOS 

*;,'R 

HCAN 

METAL 

EUTECTIC 

10/10 

AIF 

D 

N/R 

502 

12.975 

0 

H 17-506 - S 

CMOS 

358T 

HD  IP 

METAL/CERAMIC 

EUTECTIC 

28/26 

AIF 

D 

N/R 

502 

12.975 

0 

OG302AP 

CMOS 

36  T 

HD  IP 

METAL/CERAMIC 

EUTECTIC 

14/13 

AIF 

N/R 

N/R 

502 

12.975 

1 

**  LINEAR 

H29 -  2600 ■ 8 

N/R 

N/R 

AOT 

H 

N/R 

EUTECTIC 

8/  8 

AIF 

D 

N/R 

3514 

90 . 826 

1 
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Microcircuit  Storage 

Field  Experience 


Part 

Number 

Ci rcui t 

tech 

Comp 

Package 

Descri pt i on 

D  i  e 

Bond 

P  i  ns/ 

Inter 

App  Qua  lily 

Cnv 

T  enip 

N  umbo  r 

riel  dec' 

Part 

Hour*  T, 

Nuir.DCf 

:j  IUI  e*> 

UA709 

N/R 

8T 

HCAN 

METAL 

N/R 

8/ 

GF 

B 

18 

14994 

238.206 

n 

HA5-2600-8 

N/R 

40T 

HCAN 

METAL 

EUTECTIC 

8/  8 

A I  F 

D 

N/R 

2008 

51.901 

o 

LM124 

N/R 

96  T 

H  FPK 

METAL/GLASS 

EUTECTIC 

14/14 

A I  F 

D 

N/R 

2008 

51 .901 

0 

**  MEMORY 

HM1 -7608-8 

PROM 

STTL 

STTL 

8192B 

HD  IP 

CERAMIC 

EUTECTIC 

24/22 

AIF 

D 

N/R 

8032 

207.600 

o 

HM7 -  764 1 -  8 

STTL 

40968 

HD  IP 

CERAMIC 

EUTECTIC 

24/24 

AI  F 

D 

N/R 

7023 

181.650 

3 

HM9- 761 1  -  8 

STTL 

10248 

HFPK 

CERAMIC 

EUTECTIC 

16/16 

AIF 

D 

N/R 

4016 

103.800 

1 

**  MEMORY 

27S03 

SRAM 

STTL 

STTL 

648 

N/R 

N/R 

16/16 

AIF 

D 

35 

301? 

77.851 

Ct 

**  MEMORY 

93425 

SRAM 

TTL 

TTL 

1024B 

HD  IP 

CERAMIC 

EUTECTIC 

16/16 

AIF 

D 

N/R 

9036 

233.550 

0 

**  MEMORY 

2716 

UVEPROM  NMOS 

NMOS 

163848 

HD  I  P 

CERAMIC 

EUTECTIC 

24/24 

AIF 

B 

N/R 

8032 

207.600 

o 
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Microcircuit  Field  Data  Summar 


The  following  microcircuit  field  data  summary  table  presents  the 
results  of  the  nonoperating  microcircuit  field  data  base  data  merge. 
Data  from  this  section  were  derived  using  the  detailed  data  from  the 

proceeding  section.  Data  were  merged  when  devices  had  identical 
functional  groups,  memory  types  (when  applicable),  technologies, 
complexity  factors,  quality  levels  and  application  environments. 
Complexity  factors  are  numbers  assigned  to  group  device  gate  and 
transistor  complexity  ranges.  For  example,  if  a  device  had  a  25  gate 

complexity  and  another  device  had  a  26  gate  complexity  we  would  want  the 

records  to  merge.  The  complexity  values  shown  in  the  summary  table 

represent  the  largest  complexity  within  that  group.  Complexity  factors 
for  memory  devices  are  not  applicable  when  computing  the  predicted 
failure  rates.  Table  MF-4  shows  the  complexity  groupings.  Data  in  the 
summary  table  are  grouped  according  to  their  functional  group, 
technology  and  memory  type  (when  applicable).  Part  hours  and  number 
failed  were  summed  for  microcircuits  meeting  the  merge  criteria.  Field 
and  predicted  failure  rates  were  then  derived  for  each  merged  record. 


TABLE  MF-4: 
COMPLEXITY  FACTORS 


Complexity  Range 

Complexity  Factor 

Not  Appl icable 

N/A 

1  -  20 

20 

21  -  40 

40 

41  -  60 

60 

61  -  80 

80 

81  -  100 

100 

101  -  200 

200  i 

201  -  400 

400 
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In  cases  where  all  the  prediction  model  parameters  could  not  be 
determined,  a  N/R  appears  in  the  predicted  failure  rate  column. 
Predicted  failure  rates  were  derived  using  the  following  default  model 
parameters. 


Ambient  Nonoperating  Temperature  =  20°C 
Power  Cycling  Rate  =  0.0 
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Microcircuit  Field 
Data  Summary 
Table 


*********** 

********** 

******* 

*********** 

******** 

*********** 

*********** 

******** 

************ 

************ 

Functional 

Technology  Memory 

Complexity 

Qual i ty 

Appl i cat  ion 

Cumulative 

Number 

Field 

Predicted 

Group 

Type 

Level 

Environment 

Part  Hours 

Failed 

Fai lure  Rate 

Fai lure  Rate 

********* 

********** 

******* 

*********** 

******** 

*********** 

*********** 

******** 

************ 

************ 

**  DIGITAL, 

LSTTL, 

DIGITAL 

LSTTL 

20G 

B 

AIF 

415.206 

4 

0.0096338 

0.0055151 

DIGITAL 

LSTTL 

LOG 

B 

AIF 

129.752 

0 

<  0.0070596 

0.0076762 

DIGITAL 

LSTTL 

40G 

D 

AIF 

12.975 

0 

«  0.0705973 

0.0191904 

DIGITAL 

LSTTL 

60G 

B 

AIF 

64.875 

0 

<  0.0141195 

0.0093141 

DIGITAL 

LSTTL 

80G 

B 

AIF 

64.876 

0 

<  0.0141192 

0.0106840 

**  DIGITAL, 

N/R, 

DIGITAL 

N/R 

N/R 

S 

GF 

136.118 

0 

<  0.0067295 

N/R 

DIGITAL 

N/R 

20G 

B 

GF 

671.156 

3 

0.0044699 

N/R 

**  DIGITAL,  STTL, 


DIGITAL 

STTL 

20G 

B 

AIF 

1894.379 

u 

«* 

0.0004835 

0.0055417 

DIGITAL 

STTL 

20G 

D 

AIF 

38.925 

0 

<< 

0.0235324 

0.0138542 

DIGITAL 

STTL 

40G 

B 

AIF 

77.851 

0 

< 

0.0117661 

0.0077132 

DIGITAL 

STTL 

60G 

B 

AIF 

51.901 

0 

< 

0.0176490 

0.0093590 

DIGITAL 

STTL 

60G 

D 

AIF 

25.950 

0 

<< 

0.0352987 

0.0233974 

**  DIGITAL,  TTL , 


DIGITAL 

TTL 

20G 

B 

AIF 

3983.378 

8 

0.0020083 

n. 0055667 

DIGITAL 

TTL 

20G 

B 

GF 

942.831 

2 

0.0021213 

0.0028424 

DIGITAL 

TTL 

20G 

D 

AIF 

233.551 

3 

0.0128452 

0.0139158 

DIGITAL 

TTL 

40G 

B 

AIF 

258.206 

1 

0.0038729 

0.0077475 

DIG! TAL 

TTL 

40G 

B 

GF 

308.850 

1 

0. "032378 

0.00395o2 

0 I G I TAL 

TTL 

60G 

B 

AIF 

298.431 

1 

0.0033509 

0.0094006 
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Microcircuit  Field 
Data  Summary 
Table 


***********  **********  *******  ***********  ********  ***********  ***********  ********  ************  ************ 
Functional  Technology  Memory  Complexity  Quality  Application  Cumulative  Number  Field  Predicted 


Group 

********* 

********** 

Type 

******* 

*********** 

Level 

******** 

Environment 

*********** 

Part  Hours 

*********** 

Failed 

******** 

Fai lure  Rate 

************ 

Fai lure  Rate 

************ 

DIGITAL 

TTL 

60G 

D 

A  l  F 

934.210 

0 

<  0.0009805 

0.0235015 

DIGITAL 

TTL 

80G 

B 

AIF 

77.851 

0 

<  0.0117661 

0.0107833 

DIGITAL 

TTL 

100G 

B 

A I  F 

90.826 

0 

<  0.0100852 

0.0119944 

DIGITAL 

TTL 

1 00G 

D 

AIF 

51 .901 

0 

<  0.0176490 

0.0299859 

DIGITAL 

TTL 

200G 

B 

AIF 

77.850 

0 

<  0.0117662 

0.0166943 

DIGITAL 

TTL 

200G 

D 

AIF 

77.851 

0 

<  0.0117661 

0.0417357 

**  LINEAR, 

LINEAR 

BIP  JNCT , 

BIP  JNCT 

N/R 

N/R 

AIF 

12.975 

0 

«  0.0705973 

N/R 

LINEAR 

SIP  JNCT 

20T 

B 

AIF 

142.720 

4 

0.0280269 

0.0123963 

LINEAR 

BIP  JNCT 

20T 

B 

GF 

1255.385 

7 

0.0055760 

0.0063300 

LINEAR 

BIP  JNCT 

20T 

0 

AIF 

12.950 

0 

«  0.0707336 

0.0309907 

LINEAR 

BIP  JNCT 

40T 

B 

AIF 

194.625 

1 

0.0051381 

0.0229247 

LINEAR 

BIP  JNCT 

40T 

B 

GF 

514.750 

2 

0.0038854 

0.0117063 

LINEAR 

BIP  JNCT 

40T 

D 

AIF 

155.702 

3 

0.0192676 

0.0573119 

LINEAR 

BIP  JNCT 

60T 

B 

AIF 

129.750 

9 

0.0693642 

0.0328471 

LINEAR 

BIP  JNCT 

60  T 

D 

AIF 

12.975 

1 

0.0770713 

0.0821178 

LINEAR 

BIP  JNCT 

400T 

D 

AIF 

12.975 

2 

0.1541426 

n.4418192 

**  LINEAR, 

LINEAR 

CMOS, 

CMOS 

N/R 

D 

AIF 

12.975 

0 

<<  0.0705973 

N/R 

LINEAR 

CMOS 

401 

N/R 

Ai. 

c . ,  75 

1 

0.0770713 

N/R 

LINEAR 

CMOS 

400T 

0 

AIF 

12.975 

0 

«  0.0705973 

0.4314929 
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Microcircuit  Field 
Data  Summary 
Table 


***********  **********  *******  ***********  ********  ***********  ***********  ********  ************  ************ 


Functional 

Group 

********* 

Technology  Memory 
Type 

**********  ******* 

Complexity 

*********** 

Qual i ty 

Level 

******** 

Application  Cumulative 

Environment  Part  Hours 

***********  *********** 

Number 

Failed 

******** 

Field 

Fa i lure  Rate 

************ 

Predi cted 

Fai lure  Rate 

************ 

**  LINEAR, 

LINEAR 

N/R, 

N/R 

20T 

B 

GF 

238.206 

0 

<  0.0038454 

N/R 

LINEAR 

N/R 

40T 

D 

A1F 

142.727 

1 

0.0070064 

N/R 

LINEAR 

N/R 

100T 

D 

AIF 

51.901 

0 

<  0.0176490 

N/R 

**  MEMORY, 

MEMORY 

STTL,  PROM 

STTL 

PROM 

N/A 

D 

A 1 F 

493.050 

4 

0.0081128 

0.0389108 

**  MEMORY, 

MEMORY 

STTL,  SRAM 

STTL 

SRAM 

N/A 

D 

AIF 

77.851 

0 

<  0.0117661 

0.0389108 

**  MEMORY, 

MEMORY 

TTL ,  SRAM 

TTL 

SRAM 

N/A 

D 

AIF 

233.550 

0 

<  0.0039221 

0.0390839 

**  MEMORY, 

MEMORY 

NMOS,  UVEPROM 

NMOS  UVEPROM 

N/A 

B 

AIF 

207.600 

0 

<  0.0044123 

0.0071589 

202 


204 


Microcircuit 
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IGURE  M-3:  MICROCIRCUIT  ( ITL)  PREDICTED  FAILURE  RATE  VS.  COMPLEXITY  AND  TEMPERATURE 


Microcircuits 


Temperature  (  C) 

FIGURE  M-4:  MICROCIRCUIT  (CMOS)  PREDICTED  FAILURE  RATE  VS.  TEMPERATURE 


Microcircuit  -  CMOS 
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FIGURE  M-5:  MICROCIRCUIT  (CMOS)  PREDICTEO  FAILURE  RATE  VS.  COMPLEXITY  ANU  fEMPLRrtTUKt 


Linear  Device 


Temperature  (  C) 

.  DEVICE  PREDICTED  FAILURE  RA1 E  VS.  TEMPERATURE 


ear  Device 
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FIGURE  M-7:  LINEAR  DEVICE  PREDICTED  FAILURE  RATE  VS.  COMPLEXITY  AND  TEMPERATURE 


Microcircuit 


Test  Data 
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Microcircuit  Test  Data  File  Description 

Storage  life  test  data  on  digital,  linear,  VLSI  and  memory 
microcircuit  devices  are  presented  in  this  section.  Data  from  the 
microcircuit  storage  life  test  detail  data  section  have  been  sorted  by 
the  devices  functional  group,  memory  type  (when  applicable),  technology, 
package  enclosure,  package  construction,  package  material,  quality  level 
and  component  part  number.  Data  were  then  grouped  according  to  the 
devices  functional  group,  technology  and  memory  type  (when  applicable). 
All  microcircuit  detail  data  records  contain  the  following 
characteristic  data  fields: 

o  Functional  Group:  The  family  to  which  the 

particular  device  belongs. 
Functional  groups  for  which  data 
exist  include  digital,  linear, 
VLSI  and  memory. 

o  Circuit  Tech:  Fabrication  technology  applied 

in  the  implementation  of  a 
device.  Table  MT-1  illustrates 
the  various  device  technologies 
for  which  there  is  data. 

o  Comp:  Represents  the  complexity  of  the 

device  in  terms  of  the  number  of 
gates  (G),  the  number  of 
transistors  (T),  or  the  number 
of  bits  (B) . 

o  Package  Description:  The  package  description  column 

from  the  detail  data  report  is 
comprised  of  three  pieces  of 
information;  package  enclosure, 
package  construction  and  package 
material.  See  Table  MT-2  on  the 
following  page. 
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TABLE  MT-1  : 
DEVICE  TECHNOLOGY 


Code 

Description 

TTL 

Transistor,  Transistor  Logic 

STTL 

Schottky  Transistor  Transistor  Logic  j 

LSTTL 

Low  Power  Schottky  Transistor  Transistor  Logic  ! 

|  LTTL 

Low  Power  Transistor  Transistor  Logic 

!  HTTL 

High  Speed  Transistor  Transistor  Logic 

DTL 

Diode  Transistor  Logic  j 

ECL 

Emitter  Coupled  Logic 

1 1 L 

Integrated  Injection  Logic 

MOS 

Metal  Oxide  Semiconductor  ! 

CMOS 

Compl ementa ry  Metal  Oxide  Semiconductor 

NMOS 

N  Channel  Metal  Oxide  Semiconductor 

PMOS 

P  Channel  Metal  Oxide  Semiconductor 

BIP  JNCT 

Bipolar  Junction 

TABLE  MT-2 : 
PACKAGE  DESCRIPTION 


Package  Enclosure: 

H  -  Hermetic 
N  -  Non-Hermetic 


Package  Construction: 

DIP  Dual  In-Line  Package 

CAN  CAN  Package 

FPK  Flatpack  Package  j 

\ 

_ i 

Package  Material  : 

Ceramic  ! 

Metal 

Metal /Glass 

Epoxy  j 

Metal /Cermic  I 
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o  Package  Description  (Cont'd): 


o  Die  Bond: 


o  Pins/Inter: 


o  Quality: 


In  Table  MT-2  the  first 
character  in  the  column 
represents  the  package 
enclosure.  The  next  three 
columns  depict  package  construc¬ 
tion  followed  by  the  devices 
package  material . 

The  attachment  material  used  to 
bond  or  adhere  the  circuit  die 
to  a  package  substrate.  The 
attachment  serves  as  a 
mechanical  support,  thermal  path 
and  sometimes  as  an  electrical 
contact. 

The  first  number  represents  the 
quantity  of  pins  on  the  package 
while  the  second  number 
represents  the  number  of 
functional  pins  actually  inter¬ 
connected  to  the  die. 

Codes  used  to  indicate  the  level 
of  quality  control  which  a 
device  has  been  subjected. 
These  codes  are  based  on  the 
level  of  screening  and  testing 
that  the  component  received 
before  being  installed  into  a 
system.  Quality  levels  are 
defined  in  MIL-M-38510.  Table 
MT-3  show  the  various  micro- 
circuit  quality  levels. 
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TABLE  MT-3 : 

MICROCIRCUIT  QUALITY  LEVELS 


Qual i ty 
Level 

Description 

S 

Procured  in  full  accordance  with  MIL-M-38510,  Class  S 
requirements.  Class  S  listing  on  QPL-38510. 

S-l 

Procured  in  full  compliance  with  the  requirements  of 
MIL- S TO- 9 7 5  or  MIL-STD-1547  and  have  procuring  activity 
specification  approval. 

B 

Procured  in  full  accordance  with  MIL-M-38510,  Class  B 
requirements.  Class  B  listing  on  QPL-38510. 

B-l 

Fully  compliant  with  all  requirements  of  Paragraph 
1.2.1  of  MIL-STD-883  and  procured  to  a  MIL  Drawing, 
DESC  Drawing  or  other  government  approved 

documentation.  i 

B-2 

Not  fully  compliant  with  requirements  of  Paragraph 
1.2.1  of  MIL-STD-883  and  procured  to  government 
approved  documentation  including  vendor's  equivalent 
Class  B  requirements. 

D 

Hermetically  sealed  parts  with  normal  reliability 
screening  and  manufacturer's  quality  assurance 
practices.  Nonhermetic  parts  encapsulated  with 
organic  material  must  be  subjected  to  160  hours  burn-in 
at  125°C,  10  temperature  cycles  (-55°C  to  125°C)  with 
end  point  electricals  and  high  temperature  continuity 
test  at  100°C. 

D-l 

Commercial  (or  non-mil  standard)  part,  encapsulated  or 
sealed  with  organic  materials  (e.g.,  epoxy,  siliconeor 
phenol ic) . 

o  Test  Temp:  The  test  temperature  is  the 

actual  temperature  which  the 
microcircuit  is  exposed  to 
during  the  storage  life  test. 
The  temperature  is  in  degrees 
centigrade. 
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Microcircuit  Storage 
Life  Test  Data 


Part 

Number 

Ci rcui t 

tech 

Comp  D  i  e 

Bond 

Package 

Description 

Pins/ 

1  nter 

Dual i ty 

Test  Number 

Temp  Tested 

Test 

Durat i on 

Number 

Fai lures 

*  DIGITAL, 

401 1 A 

CMOS 

CMOS 

4G  EPOXY 

HCC 

N/R 

20/14 

D 

125 

28 

0.028 

0 

056 

CMOS 

3G  EPOXY 

HDIP 

CERAMIC 

14/14 

B-1 

150 

25 

0.025 

0 

056 

CMOS 

3G  EPOXY 

HD  IP 

CERAMIC 

14/14 

B  ■  1 

200 

25 

0.025 

0 

056 

CMOS 

3G  EPOXY 

HDIP 

CERAMIC 

14/14 

B-1 

250 

25 

0.025 

0 

056 

CMOS 

3G  EPOXY 

HDIP 

CERAMIC 

14/14 

B-1 

300 

25 

0.024 

8 

1092 

CMOS 

3G  EPOXY 

HDIP 

CERAMIC 

14/14 

B-1 

300 

23 

0.023 

1 

1092 

CMOS 

3G  EPOXY 

HDIP 

CERAMIC 

14/14 

B-1 

200 

25 

0.025 

o 

1092 

CMOS 

3G  EPOXY 

HDIP 

CERAMIC 

14/14 

B-1 

250 

25 

0.024 

2 

1092 

CMOS 

3G  EPOXY 

HDIP 

CERAMIC 

14/14 

B-1 

150 

25 

0.025 

0 

4007$ 

CMOS 

3G  EPOXY 

HDIP 

CERAMIC 

14/14 

D 

250 

50 

0.049 

2 

4007S 

CMOS 

3G  EPOXY 

HDIP 

CERAMIC 

14/14 

D 

300 

48 

0.038 

26 

**  DIGITAL,  DTL 


124 

DTL 

8G 

EUTECTIC 

HCAN 

METAL/GLASS 

10/  9  D 

150 

91 

0.091 

0 

316 

DTL 

2G 

EUTECTIC 

HCAN 

METAL/GLASS 

10/10  D 

150 

40 

0.040 

0 

110 

DTL 

1G 

EUTECTIC 

HFPX 

CERAM  iC 

14/  7  D 

150 

40 

0.040 

0 

124 

DTL 

8G 

EUTECTIC 

HFPX 

CERAMIC 

14/  9  D 

150 

45 

0.045 

0 

106 

DTL 

2G 

EUTECTIC 

HFPX 

METAL/GLASS 

14/14  D 

150 

45 

0.045 

0 

106 

DTL 

2G 

EUTECTIC 

HFPX 

METAL/GLASS 

14/14  D 

150 

40 

0.040 

0 

112 

DTL 

2G 

EUTECTIC 

HFPX 

METAL/GLASS 

14/14  D 

150 

40 

0.040 

0 

124 

DTL 

8G 

EUTECTIC 

HFPX 

METAL/GLASS 

14/  9  D 

150 

360 

0.360 

0 

124 

DTL 

8G 

EUTECTIC 

HFPX 

METAL/GLASS 

14/  9  D 

150 

40 

0.040 

0 

'*  DIGITAL, 

10101 

ECL 

ECL 

4G 

EUTECTIC 

HDIP 

CERAMIC 

16/16  D 

250 

15 

0.070 

2 

217 


Microcircuit  Storage 
Life  Test  Data 


Part 

Number 

Ci rcui t 

tech 

Comp 

D  i  e 

Bond 

Package 

Description 

Pins/  Quality 

Inter 

Test 

T  emp 

Number 

Tested 

Test 

Durat i on 

Number 

Fai lures 

10101 

ECL 

4G 

EUTECTIC 

HD  IP 

CERAMIC 

16/16  D 

250 

15 

0.070 

0 

10102 

ECL 

4G 

EUTECTIC 

HD  IP 

CERAMIC 

16/16  D 

150 

93 

0.093 

0 

10102 

ECL 

4G 

EUTECTIC 

HD  IP 

CERAMIC 

16/16  D 

300 

95 

0.095 

0 

10105 

ECL 

3G 

EUTECTIC 

HD  IP 

CERAMIC 

16/16  D 

150 

46 

0.046 

0 

10106 

ECL 

3G 

EUTECTIC 

HD  IP 

CERAMIC 

16/16  D 

250 

15 

0.070 

1 

10106 

ECL 

3G 

EUTECTIC 

HD  IP 

CERAMIC 

16/  0  D 

250 

15 

0.070 

0 

10109 

ECL 

2G 

EUTECTIC 

HD  IP 

CERAMIC 

16/16  D 

150 

102 

0.102 

0 

10110 

ECL 

2G 

EUTECTIC 

HD  I P 

CERAMIC 

16/16  D 

150 

56 

0.046 

0 

10131 

ECL 

14G 

EUTECTIC 

HD  IP 

CERAMIC 

16/16  D 

150 

92 

0.092 

0 

10164 

ECL 

12G 

EUTECTIC 

HD  I P 

CERAMIC 

16/16  D 

150 

185 

0.185 

0 

10164 

ECL 

12G 

EUTECTIC 

HD  IP 

CERAMIC 

16/16  D 

150 

47 

0.095 

0 

10164 

ECL 

12G 

EUTECTIC 

HD  IP 

CERAMIC 

16/16  D 

300 

48 

0.048 

1 

10164 

ECL 

12G 

EUTECTIC 

HD  IP 

CERAMIC 

16/16  D 

300 

54 

0.054 

0 

10501 

ECL 

4G 

EUTECTIC 

HD  IP 

CERAMIC 

16/16  D 

250 

15 

0.070 

0 

10501 

ECL 

4G 

EUTECTIC 

HD  IP 

CERAMIC 

16/16  D 

300 

15 

0.060 

1 

10506 

ECL 

3G 

EUTECTIC 

HD  IP 

CERAMIC 

16/16  D 

300 

15 

0.060 

0 

10506 

ECL 

3G 

EUTECTIC 

HD  IP 

CERAMIC 

16/16  D 

250 

15 

0.070 

0 

10561 

ECL 

12G 

EUTECTIC 

HD  IP 

CERAMIC 

16/16  D 

300 

15 

0.060 

1 

10561 

ECL 

12G 

EUTECTIC 

HD  IP 

CERAMIC 

16/16  D 

325 

10 

0.003 

0 

10561 

ECL 

12G 

EUTECTIC 

HD  IP 

CERAMIC 

16/16  D 

250 

15 

0.070 

0 

100101 

ECL 

3G 

EUTECTIC 

HD  IP 

METAL/CERAMIC 

24/24  D 

300 

15 

0.015 

0 

10176 

ECL 

42G 

EUTECTIC 

NO  IP 

EPOXY 

16/16  D-l 

150 

46 

0.046 

0 
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Microcircuit  Storage 
Life  Test  Data 


Part 

Number 

C  i  rcui  t 

tech 

Comp  Die  Package 

Bond  Description 

Pins/  Quality 

Inter 

Test 

Temp 

Number 

Tested 

Test 

Duration 

Number 

Fai lures 

**  DIGITAL, 

54H00 

HTTL 

HTTL 

4G  EUTECTIC  HDIP 

CERAMIC 

14/14  D 

150 

8 

0.0C8 

0 

54H01 

HTTL 

4G  EUTECTIC  HDIP 

CERAMIC 

14/14  D 

150 

80 

0.080 

0 

54H04 

HTTL 

6G  EUTECTIC  HDIP 

CERAMIC 

14/14  D 

150 

7 

0.007 

0 

54H10 

HTTL 

3G  EUTECTIC  HDIP 

CERAMIC 

14/14  D 

150 

8 

0.008 

0 

54H101 

HTTL 

1 0G  EUTECTIC  HDIP 

CERAMIC 

14/14  D 

150 

80 

0.080 

0 

54  HI  03 

HTTL 

12G  EUTECTIC  HDIP 

CERAMIC 

14/14  D 

150 

80 

0.080 

1 

54  H?0 

HTTL 

2G  EUTECTIC  HDIP 

CERAMIC 

14/12  D 

150 

8 

0.008 

0 

54H22 

HTTL 

2G  EUTECTIC  HDIP 

CERAMIC 

14/12  D 

150 

39 

0.039 

0 

54H30 

HTTL 

1G  EUTECTIC  HDIP 

CERAMIC 

14/11  D 

150 

8 

0.008 

0 

54H50 

HTTL 

6G  EUTECTIC  HOIP 

CERAMIC 

14/14  D 

150 

55 

0.055 

0 

54H51 

HTTL 

6G  EUTECTIC  HDIP 

CERAMIC 

'4/12  0 

150 

56 

0.056 

0 

54H53 

HTTL 

5G  EUTECTIC  HDIP 

CERAMIC 

14/1  ■  D 

150 

47 

0.047 

0 

54H54 

HTTL 

5G  EUTECTIC  HDIP 

CERAMIC 

14/12  D 

150 

49 

0.049 

0 

54H55 

HTTL 

3G  EUTECTIC  HDIP 

CERAMIC 

14/13  D 

150 

46 

0.046 

0 

54H72 

HTTL 

8G  EUTECTIC  HDIP 

CERAMIC 

14/13  D 

150 

13 

0.013 

1 

54H73 

HTTL 

16G  EUTECTIC  HDIP 

CERAMIC 

14/14  D 

150 

12 

0.012 

0 

54H74 

HTTL 

12G  EUTECTIC  HDIP 

CERAMIC 

14/14  D 

150 

45 

0.045 

1 

54H74 

HTTL 

12G  EUTECTIC  HDIP 

CERAMIC 

14/14  D 

150 

13 

0.013 

0 

54H76 

HTTL 

16G  EUTECTIC  HDIP 

CERAMIC 

16/16  D 

150 

80 

0.080 

0 

8H90 

HTTL 

6G  EUTECTIC  HFPK 

CERAMIC 

14/14  D 

150 

40 

0.040 

0 

**  DIGITAL, 

54LS283 

LSTTL 

LSTTL 

42G  EUTECTIC  HDIP 

CERAMIC 

16/16  B • 1 

300 

10 

0.040 

0 

54LS283 

LSTTL 

4?G  EUTECTIC  HDIP 

CERAMIC 

16/16  B- 1 

325 

10 

0.040 

3 
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Microcircuit  Storage 
Life  Test  Data 


Part 

Number 

Ci rcui t 

tech 

Comp  Die  Package 

Bond  Description 

Pins/  Dual i ty 

Inter 

T  est 

T  emp 

Number 

Tested 

Test 

Durat i on 

Number 

Fai lures 

54LS283 

LSTTL 

42G  EUTECTIC  HDIP 

CERAMIC 

16/16  B-1 

275 

10 

0.040 

0 

54LS283 

LSTTL 

42G  EUTECTIC  HDIP 

CERAMIC 

16/16  B-1 

275 

10 

0.040 

0 

54LS283 

LSTTL 

42G  EUTECTIC  HDIP 

CERAMIC 

16/16  B-1 

300 

10 

0.040 

0 

54LS283 

LSTTL 

42G  EUTECTIC  HDIP 

CERAMIC 

16/16  B-1 

325 

10 

0.034 

3 

546S138 

LSTTL 

16G  EUTECTIC  HDIP 

CERAMIC 

16/16  D 

250 

15 

0.053 

0 

54LS00 

LSTTL 

4G  EUTECTIC  HDIP 

CERAMIC 

14/14  D 

300 

10 

0.027 

0 

54LS00 

LSTTL 

4G  EUTECTIC  HDIP 

CERAMIC 

14/14  D 

250 

10 

0.035 

0 

54LS138 

LSTTL 

16G  EUTECTIC  HDIP 

CERAMIC 

16/16  D 

300 

1 5 

0.041 

1 

74LS00 

LSTTL 

4G  EUTECTIC  HDIP 

CERAMIC 

14/14  D 

150 

56 

0.056 

0 

74Lsn/; 

LSTTL 

6G  EUTECTIC  HDIP 

CERAMIC 

14/14  D 

150 

60 

0.047 

1 

74LS20 

LSTTL 

2G  EUTECTIC  HDIP 

CERAMIC 

14/12  D 

150 

46 

0.046 

0 

9LS00 

LSTTL 

4G  EUTECTIC  HDIP 

CERAMIC 

14/14  D 

300 

10 

0.027 

0 

9LSOO 

LSTTL 

4G  EUTECTIC  HDIP 

CERAMIC 

14/14  D 

250 

10 

0.035 

0 

74LS245 

LSTTL 

18G  EPOXY  NCC 

EPOXY 

20/20  D - 1 

150 

32 

0.032 

0 

74LS00 

LSTTL 

4G  EUTECTIC  ND I P 

EPOXY 

14/14  D-1 

150 

184 

0.184 

0 

74LS04 

LSTTL 

6G  EUTECTIC  NDIP 

EPOXY 

14/14  D-1 

150 

48 

0.387 

1 

74LS161 

LSTTL 

57G  EUTECTIC  NDIP 

EPOXY 

16/16  D-  1 

150 

46 

0.046 

0 

74LS40 

LSTTL 

2G  EUTECTIC  NDIP 

EPOXY 

14/12  D-1 

150 

46 

0.046 

0 

74LS74 

LSTTL 

12G  EUTECTIC  NDIP 

EPOXY 

14/14  D-1 

150 

92 

0.092 

0 

**  DIGITAL, 

420 

NMOS 

NMOS 

0  EUTECTIC  NDIP 

EPOXY 

28/28  D-1 

150 

150 

0.150 

1 

420L 

NMOS 

0  EUTECTIC  NDIP 

EPOXY 

28/28  D-1 

150 

75 

0.075 

0 

421 

NMOS 

0  EUTECTIC  NDIP 

EPOXY 

24/24  D-1 

150 

150 

0.150 

0 
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Microcircuit  Storage 
Life  Test  Data 


Part 

Number 

Ci rcui t 

tech 

Comp  Die  Package 

Bond  Description 

Pins/  Quality 

Inter 

Test 

T  emp 

Number 

Tested 

Test 

Duration 

Number 

Fai lures 

58142 

NMOS 

0  EUTECTIC  ND1P 

EPOXY 

24/24  D • 1 

150 

173 

0.172 

1 

58146 

NMOS 

0  EUTECTIC  NDIP 

EPOXY 

22/22  D-1 

150 

100 

0.099 

1 

**  DIGITAL, 

54S00 

STTL 

STTL 

4G  EUTECTIC  HDIP 

CERAMIC 

14/14  D 

250 

15 

0.053 

G 

54S00 

STTL 

4G  EUTECTIC  HDIP 

CERAMIC 

14/14  D 

300 

15 

0.041 

0 

54S138 

STTL 

16G  EUTECTIC  HDIP 

CERAMIC 

16/16  D 

250 

15 

0.053 

3 

54S138 

STTL 

16G  EUTECTIC  HDIP 

CERAMIC 

16/16  D 

300 

15 

0.041 

2 

74S00 

STTL 

4G  EUTECTIC  HDIP 

CERAMIC 

14/14  D 

150 

25 

0.025 

0 

74S00 

STTL 

4G  EUTECTIC  HDIP 

CERAMIC 

14/14  D 

150 

56 

0.056 

0 

9S00 

STTL 

4G  EUTECTIC  HDIP 

CERAMIC 

14/14  D 

250 

15 

0.053 

0 

9S138 

STTL 

15G  EUTECTIC  HDIP 

CERAMIC 

16/16  D 

250 

15 

0.053 

1 

82S101 

STTL 

70G  EUTECTIC  HDIP 

METAL/CERAMIC 

28/28  D 

150 

46 

0.046 

0 

74SOO 

STTL 

4G  EUTECTIC  NDIP 

EPOXY 

14/14  D-1 

150 

92 

0.092 

0 

74S00 

STTL 

4G  EUTECTIC  NDIP 

EPOXY 

14/14  D-1 

150 

45 

0.091 

1 

74S10 

STTL 

3G  EUTECTIC  NDIP 

EPOXY 

14/14  D-1 

150 

45 

0.091 

0 

74S112 

STTL 

16G  EUTECTIC  NOIP 

EPOXY 

16/16  D-1 

150 

46 

0.046 

0 

74S20 

STTL 

2G  EUTECTIC  NDIP 

EPOXY 

14/12  D-1 

150 

46 

0.093 

2 

74S40 

STTL 

2G  EUTECTIC  NDIP 

EPOXY 

14/12  D-1 

150 

46 

0.046 

0 

82S62 

STTL 

19G  EUTECTIC  NDIP 

EPOXY 

14/14  D-1 

150 

46 

0.046 

0 

**  DIGITAL, 

54u0 

TTL 

TTL 

4G  EUTECTIC  HDIP 

CERAMIC 

14/14  B-2 

150 

40 

0.040 

0 

5439 

TTL 

4G  EUTECTIC  HDIP 

CERAMIC 

14/14  8-2 

150 

45 

0.045 

0 

5400 

TTL 

4G  EUTECTIC  HDIP 

CERAMIC 

14/14  D 

150 

160 

0.160 

0 
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Microcircuit  Storage 
Life  Test  Data 


Part 

Number 

Ci  rcui  t 

tech 

Comp  Die  Package 

Bond  Description 

Pins/  Quality 

Inter 

Test 

Temp 

Number 

Tested 

T  est 

Duration 

Number 

Fai lures 

5401 

TTL 

4G  EUTECTIC  HDIP 

CERAMIC 

14/14  D 

150 

45 

0.045 

0 

5402 

ttl 

4G  EUTECTIC  HDIP 

CERAMIC 

14/14  D 

150 

45 

0.045 

0 

5408 

TTL 

4G  EUTECTIC  HDIP 

CERAMIC 

14/14  D 

150 

55 

0.055 

0 

5409 

TTL 

4G  EUTECTIC  HDIP 

CERAMIC 

14/14  D 

150 

53 

0.053 

0 

54121 

ttl 

8G  EUTECTIC  HDIP 

CERAMIC 

14/10  D 

150 

38 

0.038 

0 

54123 

ttl 

20G  EUTECTIC  HDIP 

CERAMIC 

16/16  D 

150 

38 

0.038 

0 

54153 

ttl 

16G  EUTECTIC  HDIP 

CERAMIC 

16/16  D 

150 

58 

0.058 

0 

54154 

TTL 

25G  EUTECTIC  HDIP 

CERAMIC 

24/24  D 

150 

45 

0.045 

0 

54156 

TTL 

15G  EUTECTIC  HDIP 

CERAMIC 

16/16  D 

150 

45 

0.045 

0 

54160 

ttl 

60G  EUTECTIC  HDIP 

CERAMIC 

16/16  D 

150 

10 

0.010 

54161 

ttl 

S7G  EUTECTIC  HDIP 

CERAMIC 

16/16  D 

150 

9 

0.009 

0 

54162 

ttl 

60G  EUTECTIC  HDIP 

CERAMIC 

16/16  D 

150 

9 

0.009 

0 

54163 

ttl 

58G  EUTECTIC  HDIP 

CERAMIC 

16/16  D 

150 

10 

0.010 

0 

54173 

ttl 

36G  EUTECTIC  HO  I P 

CERAMIC 

16/16  D 

150 

80 

0.080 

0 

54175 

ttl 

24G  EUTECTIC  HDIP 

CERAMIC 

16/16  D 

150 

80 

0.080 

0 

5442 

TTL 

18G  EUTECTIC  HDIP 

CERAMIC 

16/16  D 

150 

15 

0.015 

0 

5450 

TTL 

6G  EUTECTIC  HDIP 

CERAMIC 

14/14  D 

150 

55 

0.055 

0 

5451 

TTL 

6G  EUTECTIC  HDIP 

CERAMIC 

14/12  D 

150 

56 

0.056 

0 

5453 

TTL 

5G  EUTECTIC  HDIP 

CERAMIC 

14/13  D 

150 

9 

0.009 

0 

5454 

TTL 

5G  EUTECTIC  HDIP 

CERAMIC 

14/11  D 

150 

9 

0.009 

0 

5476 

TTL 

16G  EUTECTIC  HDIP 

CERAMIC 

16/16  D 

150 

40 

0.040 

0 

5483 

TTL 

36G  EUTECTIC  HDIP 

CERAMIC 

16/16  D 

150 

38 

0.038 

0 

i 


Microcircuit  Storage 
Life  Test  Data 


Part 

Number 

Ci rcui t 

tech 

Comp 

Die 

Bond 

Package 

Description 

Pins/ 

Inter 

Qua  I i ty 

Test 

T  emp 

Number 

Tested 

Test 

Durat i on 

Number 

Fai lures 

5492 

TTL 

26G 

EUTECTIC 

HD  IP 

CERAMIC 

14/10 

D 

150 

19 

0.019 

0 

7404 

TTL 

6G 

EUTECTIC 

HD  I P 

CERAMIC 

14/14 

D 

150 

40 

0.040 

0 

74175 

TTL 

24G 

EUTECTIC 

HD  IP 

CERAMIC 

16/16 

D 

150 

46 

0.046 

1 

7420 

TTL 

2G 

EUTECTIC 

HD  IP 

CERAMIC 

14/12 

D 

150 

46 

0.046 

0 

8824 

TTL 

22G 

EUTECTIC 

HD  IP 

CERAMIC 

16/14 

D 

150 

45 

0.045 

0 

5400 

TTL 

4G 

EUTECTIC 

HD  IP 

METAL/CERAMIC 

14/14 

D 

150 

40 

0.040 

0 

5444 

TTL 

18G 

EUTECTIC 

HO  IP 

METAL/CERAMIC 

16/16 

D 

150 

80 

0.080 

0 

5476 

TTL 

16G 

EUTECTIC 

HD  IP 

METAL/CERAMIC 

16/16 

D 

150 

80 

0.080 

0 

5476 

TTL 

16G 

EUTECTIC 

HD  IP 

METAL/CERAMIC 

16/16 

D 

150 

38 

0.038 

0 

5492 

TTL 

26G 

EUTECTIC 

HD  IP 

METAL/CERAMIC 

14/10 

D 

150 

45 

0.045 

0 

8233 

TTL 

14G 

EUTECTIC 

HD  IP 

METAL /CERAMIC 

16/16 

D 

150 

45 

0.045 

0 

8233 

TTL 

14G 

EUTECTIC 

HD  IP 

METAL/CERAMIC 

16/16 

D 

150 

40 

0.040 

0 

8260 

TTL 

56G 

EUTECTIC 

HD  IP 

METAL/CERAMIC 

24/24 

D 

150 

45 

0.045 

0 

5404 

TTL 

6G 

EUTECTIC 

HFPK 

CERAMIC 

14/14 

B-2 

150 

45 

0.045 

0 

5483 

TTL 

36G 

EUTECTIC 

HFPK 

CERAMIC 

16/16 

B-2 

150 

45 

0.045 

0 

5400 

TTL 

4G 

EUTECTIC 

HFPK 

CERAMIC 

14/14 

D 

150 

120 

0.120 

0 

5400 

TTL 

4G 

EUTECTIC 

HFPK 

CERAMIC 

14/14 

D 

150 

40 

0.040 

0 

5401 

TTL 

4G 

EUTECTIC 

HFPK 

CERAMIC 

14/14 

D 

150 

60 

0.061 

0 

54161 

TTL 

57G 

EUTECTIC 

HFPK 

CERAMIC 

16/16 

D 

150 

45 

0.045 

0 

54181 

TTL 

63G 

EUTECTIC 

HFPK 

CERAMIC 

24/24 

D 

150 

45 

0.045 

0 

5440 

TTL 

2G 

EUTECTIC 

HFPK 

CERAMIC 

14/12 

D 

150 

7 

0.007 

0 

5444 

TTL 

18G 

EUTECTIC 

HFPK 

CERAMIC 

16/16 

D 

150 

40 

0.040 

0 

5486 

TTL 

4G 

EUTECTIC 

HFPK 

CERAMIC 

14/14 

D 

150 

45 

0.045 

0 
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Microcircuit  Storage 
Life  Test  Data 


Part 

Ci rcui t 

Comp  Die  Package 

Pins/  Qua!  i ty 

T  est 

Number 

Test 

Number 

Number 

tech 

Bond  Desc 

r  i  pt  i  on 

I  nter 

Temp 

Tested 

Duration 

Fai lures 

7400 

TTL 

4G  EUTECTIC  HE  PIC 

CERAMIC 

14/14  D 

150 

40 

0.040 

0 

8242 

TTL 

?nG  EUTECTIC  HFPK 

CERAMIC 

14/14  D 

150 

45 

0.0-  5 

0 

417 

TTL 

2G  EUTECTIC  HFPK 

METAL/GLASS 

14/14  D 

150 

40 

0.040 

0 

490 

TTL 

6G  EUTECTIC  HFPIC 

METAL/GLASS 

14/14  D 

150 

45 

0.045 

0 

8230 

TTL 

17G  EUTECTIC  HFPK 

METAL/GLASS 

16/16  D 

150 

40 

0.040 

0 

3002 

TTL 

377G  EUTECTIC  ND I P 

EPOXY 

28/28  D-1 

150 

46 

O.Gh6 

0 

7400 

TTL 

4G  EUItCTIC  ND I P 

EPOXY 

14/14  D-1 

150 

198 

0.400 

0 

7400 

TTL 

4G  EUTECTIC  NDIP 

EPOXY 

14/14  D-1 

150 

46 

0.139 

0 

7400 

TTL 

4G  EUTECTIC  NDIP 

EPOXY 

14/14  D-1 

150 

49 

0.099 

1 

7400 

TTL 

4G  EUTECTIC  NDIP 

EPOXY 

14/14  D-1 

150 

40 

0.040 

1 

7400 

TTL 

4G  EUTECTIC  NOIP 

EPOXY 

14/14  D-1 

150 

46 

0.139 

0 

7400 

TTL 

4G  EUTECTIC  NDIP 

EPOXY 

14/14  D-1 

150 

47 

0.095 

5 

7400 

TTL 

4G  EUTECTIC  NDIP 

EPOXY 

14/14  D-1 

150 

466 

0.469 

0 

7400 

TTL 

4G  EUTECTIC  NDIP 

EPOXY 

14/14  D-1 

150 

241 

0.241 

0 

7400 

TTL 

4G  EUTECTIC  NDIP 

EPOXY 

14/14  D-1 

150 

46 

0.139 

0 

7400 

TTL 

4G  EUTECTIC  NDIP 

EPOXY 

14/14  D  1 

150 

49 

0.099 

1 

7400 

TTL 

4G  EUTECTIC  NDIP 

EPOXY 

14/14  D- 1 

150 

46 

o 

LW 

O 

0 

7404 

TTL 

6G  EUTECTIC  NDIP 

EPOXY 

14/14  D- 1 

150 

48 

0.048 

0 

7405 

TTL 

6G  EUTECTIC  NDIP 

EPOXY 

14/14  D-1 

150 

40 

0.040 

0 

7408 

TTL 

4G  EUTECTIC  NDIP 

EPOXY 

14/14  D-1 

150 

25 

0.025 

0 

74123 

TTL 

20G  EUTECTIC  NDIP 

EPOXY 

16/16  D-1 

150 

74 

0.074 

0 

74147 

TTL 

31G  EUTECTIC  NDIP 

EPOXY 

16/16  D-1 

150 

46 

0.046 

0 

74150 

TTl 

26G  EUTECTIC  NDIP 

EPOXY 

24/24  D-1 

150 

45 

0.045 

0 

224 


Microcircuit  Storage 
Life  Test  Data 


Part 

C i rcui t 

Comp  Die  Package 

Pins/  Dual i ty 

T  est 

Number 

Test 

Number 

tech 

Bond  Descn 

i  pt i on 

I  nter 

T  emp 

Tested 

Durat i on 

74156 

TTL 

15G  EUTECTIC  NDIP 

EPOXY 

16/16  D-1 

150 

45 

0.045 

74160 

TTL 

60G  EUTECTIC  NDIP 

EPOXY 

16/16  D-1 

150 

45 

0.045 

74161 

TTL 

57G  EUTECTIC  NDIP 

EPOXY 

16/16  D-1 

150 

102 

0.102 

74193 

TTL 

48G  EUTECTIC  NDIP 

EPOXY 

16/16  D-1 

150 

46 

0.046 

7420 

TTL 

2G  EUTECTIC  NDIP 

EPOXY 

14/12  D-1 

150 

46 

0.046 

7440 

TTL 

2G  EUTECTIC  NDIP 

EPOXY 

14/12  D-1 

150 

4o 

0.046 

7440 

TTL 

2G  EUTECTIC  NDIP 

EPOXY 

14/12  D-1 

150 

45 

0.040 

7442 

TTL 

18G  EUTECTIC  NDIP 

EPOXY 

16/16  D-1 

150 

46 

0.046 

7442 

T.L 

18G  EUTECTIC  NDIP 

EPOXY 

It/16  D-1 

150 

40 

0.040 

7443 

TTL 

18G  EUTECTIC  NO I P 

EPOXY 

16/16  D-1 

150 

40 

0.040 

7473 

TTL 

16G  EUTECTIC  NDIP 

EPOXY 

14/14  D-1 

150 

45 

0.045 

Ta90 

TTl 

15G  EUTECTIC  NDIP 

EPOXY 

14/12  D-1 

150 

102 

0.102 

**  LINEAR, 

B I P  JNCT 

309 

BIP  JNCT 

19T  EUTECTIC  HCAN 

METAL 

3/  2  D 

150 

45 

0.045 

107 

BIP  JNC  ' 

22T  EUTECTIC  HCAN 

METAL/GLASS 

8/  5  D 

150 

46 

0.046 

108 

BIP  JNCT 

29T  EUTECTIC  HCAN 

METAL/GLASS 

8/  7  D 

150 

46 

0.046 

1456 

BIP  jNCT 

19T  EUTECTIC  HCAN 

METAL/GLASS 

8/  7  D 

150 

L  S 

0.045 

309 

BIP  JNCT 

19T  EUTECTIC  HCAN 

METAL/GLASS 

3/  3  D 

150 

45 

0.045 

536 

BIP  JNCT 

42T  EUTECTIC  HCAN 

METAL/GLASS 

8/  7  D 

150 

46 

0.046 

567 

BIP  JNCT 

61 T  EUTECTIC  HCAN 

METAL/GLASS 

8/  8  D 

150 

46 

0.046 

723 

BIP  JNCT 

20T  EUTECTIC  HCAN 

METAL/GLASS 

10/10  D 

150 

45 

n  V.5 

741 

BIP  JNCT 

23T  EUTECTIC  HCAN 

METAL/GLASS 

8/  7  D 

150 

100 

0.200 

748 

BIP  JNCT 

20T  EUTECTIC  HCAN 

METAL/GLASS 

8/  8  D 

150 

•.5 

0.045 

N umbe  r 
Fai lures 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 
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Microcircuit  Storage 
Life  Test  Data 


Part 

Ci rcui t 

Comp  Die  Package 

Pins/  Qual  i  ty 

Test 

Number 

Test 

Number 

Number 

tech 

Bond  Description 

Inter 

Temp 

T  ested 

Durat i on 

Fai lures 

108 

B1P  JNCT 

29T  EUTECTIC  HDIP 

CERAMIC 

14/  7  D 

150 

46 

0.046 

0 

1488 

BIP  JNCT 

4G  EUTECTIC  HDIP 

CERAMIC 

14/14  D 

175 

128 

0.128 

0 

1489 

BIP  JNCT 

4G  EUTECTIC  HDIP 

CERAMIC 

14/14  D 

175 

81 

0.081 

0 

311 

BIP  JNCT 

23T  EUTECTIC  HDIP 

CERAMIC 

14/  8  D 

150 

46 

0.046 

2 

5407 

BIP  JNCT 

24T  EUTECTIC  HDIP 

CERAMIC 

14/14  D 

150 

45 

0.045 

0 

5426 

BIP  JNCT 

4G  EUTECTIC  HDIP 

CERAMIC 

14/14  0 

150 

38 

0.038 

0 

567 

BIP  JNCT 

61 T  EUTECTIC  HDIP 

CERAMIC 

14/  8  D 

150 

46 

0.046 

0 

747 

BIP  JNCT 

40T  EUTECTIC  HDIP 

CERAMIC 

14/13  0 

150 

40 

0.040 

1 

7524 

BIP  JNCT 

37T  EUTECTIC  HDIP 

CERAMIC 

16/15  D 

150 

45 

0.045 

2 

2400 

BIP  JNCT 

00  EUTECTIC  HDIP 

METAL/CERAMIC 

16/16  D 

-99 

57 

0.057 

0 

8T13 

BIP  JNCT 

20T  EUTECTIC  HDIP 

METAL/CERAMIC 

16/16  D 

150 

40 

0.040 

0 

8T80 

BIP  JNCT 

12T  EUTECTIC  HFPK 

CERAMIC 

14/14  B- 2 

150 

46 

0.046 

0 

526 

BIP  JNCT 

21T  EUTECTIC  HFPK 

CERAMIC 

10/10  D 

150 

45 

0.045 

0 

8T18 

BIP  JNCT 

8T  EUTECTIC  HFPK 

CERAMIC 

14/  9  D 

150 

45 

0.045 

0 

144 

BIP  JNCT 

1 0 T  EUTECTIC  HFPK 

METAL/CERAMIC 

16/  9  0 

150 

55 

0.055 

0 

455 

BIP  JNCT 

8T  EUTECTIC  HFPK 

METAL/GLASS 

14/12  D 

150 

40 

0.040 

0 

245 

BIP  JNCT 

0  EUTECTIC  HN/R 

METAL/CERAMIC 

14/14  D 

175 

306 

0.524 

0 

1080 

BIP  JNCT 

0  EUTECTIC  HN/R 

N/R 

24/23  D 

175 

15 

0.015 

0 

2107 

BIP  JNCT 

22T  EUTECTIC  HN/R 

N/R 

0/  5  D 

175 

166 

0. 164 

0 

2500 

BIP  JNCT 

30T  EUTECTIC  HN/R 

N/R 

0/  8  D 

175 

531 

0.564 

0 

2600 

BIP  JNCT 

40T  EUTECTIC  HN/R 

N/R 

0/  8  D 

175 

348 

0.379 

0 

2700 

BIP  JNCT 

75 T  EUTECTIC  HN/R 

N/R 

0/  7  D 

175 

318 

0.354 

0 

2X11 

BIP  JNCT 

24T  EUTECTIC  HN/R 

N/R 

0/  8  D 

175 

105 

0.105 

0 
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Microcircuit  Storage 
Life  Test  Data 


Part 

Number 

Ci rcui t 

tech 

Comp 

Die 

Bond 

Package 

Description 

Pins/  Quality 

Inter 

Test 

Temp 

Number 

Tested 

Test 

Durat i on 

Number 

Fai lures 

911 

B IP  JNCT 

17T 

EUTECTIC 

HN/R 

N/R 

0/  7  D 

175 

643 

0.811 

0 

124 

B1P  JNCT 

52T 

EUTECTIC 

NO  I P 

EPOXY 

14/14  D-1 

150 

48 

0.048 

0 

1458 

BIP  JNCT 

48T 

EUTECTIC 

NO  IP 

EPOXY 

8/  8  D-1 

150 

46 

0.046 

0 

545 

BIP  JNCT 

0 

EUTECTIC 

NDIP 

EPOXY 

16/16  D-1 

150 

48 

0.048 

1 

545 

BIP  JNCT 

0 

EUTECTIC 

NO  I P 

EPOXY 

16/16  D-1 

150 

46 

0.046 

1 

555 

BIP  JNCT 

23  T 

EUTECTIC 

NDIP 

EPOXY 

8/  8  D-1 

150 

77 

0.077 

1 

556 

BIP  JNCT 

46T 

EUTECTIC 

NDIP 

EPOXY 

14/14  D-1 

150 

46 

0.046 

0 

565 

BIP  JNCT 

28T 

EUTECTIC 

NDIP 

EPOXY 

14/10  D-1 

150 

46 

0.046 

0 

566 

BIP  JNCT 

2QT 

EUTECTIC 

NDIP 

EPOXY 

8/  7  D-1 

150 

46 

0.046 

1 

567 

BIP  JNCT 

61  T 

EUTECTIC 

NDIP 

EPOXY 

8/  8  D- 1 

150 

45 

0.045 

0 

723 

BIP  JNCT 

20T 

EUTECTIC 

NDIP 

EPOXY 

14/11  D-1 

150 

47 

0.047 

0 

723 

BIP  JNCT 

20  T 

EUTECTIC 

NDIP 

EPOXY 

14/11  D-1 

150 

188 

0.188 

0 

7406 

BIP  JNCT 

30T 

EUTECTIC 

NDIP 

EPOXY 

14/14  D-1 

150 

46 

0.046 

0 

741 

BIP  JNCT 

23  T 

EPOXY 

NDIP 

EPOXY 

14/  7  D-1 

175 

75 

0.075 

0 

741 

BIP  JNCT 

23T 

EPOXY 

NDIP 

EPOXY 

14/  7  D-1 

150 

50 

0.050 

0 

7426 

BIP  JNCT 

4G 

EUTECTIC 

NDIP 

EPOXY 

14/14  D-1 

150 

46 

0.046 

0 

7447 

BIP  JNCT 

OT 

EUTECTIC 

NDIP 

EPOXY 

16/16  D-1 

150 

46 

0.046 

2 

748 

BIP  JNCT 

20T 

EPOXY 

NDIP 

EPOXY 

14/  8  D-1 

150 

144 

0.144 

0 

7522 

BIP  JNCT 

39T 

EUTECTIC 

NDIP 

EPOXY 

16/16  D-1 

150 

46 

0.046 

0 

75451B 

BIP  JNCT 

1 0T 

EUTECTIC 

NDIP 

EPOXY 

8/  8  D-1 

150 

46 

0.046 

0 

75452 

BIP  JNCT 

14T 

EUTECTIC 

NDIP 

EPOXY 

16/  8  D- 1 

150 

46 

0.046 

0 

N/R 

BIP  JNCT 

n 

EPOXY 

NO  IP 

EPOXY 

o/  °  d  ; 

150 

9?» 

1.030 

2 

341 

BIP  JNCT 

16T 

EUTECTIC 

NINl 

EPOXY 

3/  3  D-1 

150 

50 

0.050 

0 
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Microcircuit  Storage 
Life  Test  Data 


Part 

Number 

Ci rcui t 

tech 

Comp  Die  Package 

Bond  Description 

Pi  ns/  Dual i ty 

I  nter 

T  est 

Temp 

Number 

Tested 

Test 

Duration 

N  umbe  r 

Fai lures 

7806 

BIP 

JNCT 

17T  EUTECTIC  NINL 

EPOXY 

3/  3  D-1 

150 

82 

0.083 

1 

7818 

BIP 

JNCT 

17T  EUTECTIC  NINL 

EPOXY 

3/  3  D-1 

150 

94 

0.094 

0 

78L05 

BIP 

JNCT 

14T  EUTECTIC  NINL 

EPOXY 

3/  3  D-  1 

150 

46 

0.046 

0 

**  LINEAR, 

10114 

ECL 

ECL 

27T  EUTECTIC  NDIP 

EPOXY 

16/16  D-1 

150 

46 

0.046 

0 

**  LINEAR, 

118 

MOS 

MOS 

6T  EUTECTIC  HFPK 

METAL/CERAMIC 

14/14  D 

150 

22 

0.022 

0 

**  LINEAR, 

527 

STTL 

STTL 

29T  EUTECTIC  HCAN 

METAL/GLASS 

10/10  D 

150 

45 

0.045 

0 

**  MEMORY, 
10133 

ECL 

ECL 

OB  EUTECTIC  HDIP 

CERAMIC 

16/16  D 

150 

46 

0.046 

0 

10141 

ECL 

4B  EUTECTIC  HDIP 

CERAMIC 

16/16  D 

150 

46 

0.046 

2 

10141 

ECL 

4B  EUTECTIC  HDIP 

CERAMIC 

16/16  D 

300 

49 

0.049 

1 

10160 

ECL 

12B  EUTECTIC  HDIP 

CERAMIC 

16/16  D 

150 

46 

0.046 

0 

**  MEMORY, 

N/R 

NMOS 

NMOS 

4096B  N/R  HDIP 

METAL/CERAMIC 

16/16  D 

125 

32 

0.032 

1 

**  MEMORY, 

2503 

PMOS 

PMOS 

1024B  EUTECTIC  HCAN 

METAL/GLASS 

8/  8  D 

150 

46 

0.046 

0 

2504 

PMOS 

1024B  EUTECTIC  HCAN 

METAL/GLASS 

8/  6  D 

150 

46 

0.046 

0 

2532 

PMOS 

320B  EUTECTIC  HDIP 

CERAMIC 

16/16  D 

150 

50 

0.374 

1 

2532 

PMOS 

320B  EUTECTIC  HDIP 

META' /CERAMIC 

16/16  D 

150 

50 

0.386 

1 

2507 

PMOS 

200B  EUTECTIC  NDIP 

SILICONE 

8/  8  D-1 

150 

40 

0.040 

0 

2510 

PMOS 

200B  EUTECTIC  ND I F 

SILICONE 

14/10  D-1 

150 

48 

0.144 

0 
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Microcircuit  Storage 
Life  Test  Data 


Part 

Ci rcui t 

Comp  Die  Package 

Pins/  Quality 

Test 

Number 

Test 

Number 

Number 

tech 

Bond  Description 

Inter 

Temp 

Tested 

Duration 

Fai lures 

2518 

PMOS 

192B  EUTECTIC  NDIP  SILICONE 

16/16  D-1 

150 

74 

0.074 

1 

2518 

PMOS 

192B  EUTECTIC  NDIP  SILICONE 

16/16  D-1 

150 

34 

0.034 

0 

2521 

PMOS 

256S  EUTECTIC  NDIP  SILICONE 

8/  8  D-1 

150 

46 

0.046 

0 

2521 

PMOS 

256B  EUTECTIC  NDIP  SILICONE 

8/  8  D-1 

150 

53 

0.053 

0 

2525 

PMOS 

10248  EUTECTIC  NDIP  ^ILICCNE 

8/  8  D-1 

150 

50 

0.150 

2 

2525 

PMOS 

1024B  EUTECTIC  NDIP  SILICONE 

8/  8  D-1 

150 

46 

0.046 

0 

2532 

PuOS 

320B  EUTECTIC  NDIP  SILICONE 

16/16  D-1 

150 

130 

0.257 

0 

2532 

PMOS 

320B  EUTECTIC  NDIP  SILICONE 

16/16  D-1 

150 

52 

0.052 

1 

2533 

PMOS 

1024B  EUTECTIC  NDIP  SILICONE 

8/  8  D-1 

150 

46 

0.046 

0 

**  MEMORY,  TTL 


54164 

TTL 

8B  EUTECTIC  HD  IP 

CERAMIC 

16/14  D 

150 

77 

0.077 

0 

5475 

TTL 

4B  EUTECTIC  HDIP 

CERAMIC 

16/16  D 

150 

80 

0.080 

0 

5477 

TTL 

OB  EUTECTIC  HDIP 

CERAMIC 

14/12  D 

150 

80 

0.080 

0 

5495 

TTL 

4B  EUTECTIC  HDIP 

CERAMIC 

14/14  D 

150 

38 

0.038 

0 

8201 

TTL 

1 0B  EUTECTIC  HDIP 

CERAMIC 

24/24  D 

150 

90 

0.090 

0 

8200 

TTL 

1 0B  EU1ECTIC  HDIP 

METAL/CERAMIC 

24/24  D 

150 

40 

0.040 

1 

8202 

TTL 

108  EUTECTIC  HDIP 

METAL/CERAMIC 

24/24  D 

150 

40 

0.040 

0 

5475 

TTL 

4B  EUTECTIC  HFPK 

CERAMIC 

16/16  B-2 

150 

45 

0.045 

0 

54198 

TTL 

8B  EUTECTIC  HFPK 

CERAMIC 

24/24  D 

150 

45 

0.045 

0 

8200 

TTL 

10B  EUTECTIC  HFPK 

CERAMIC 

24/24  D 

150 

45 

0.045 

0 

8202 

TTL 

108  EUTECTIC  HFPK 

CERAMIC 

24/24  D 

150 

85 

0.085 

0 

8203 

TTL 

108  EUTECTIC  HFPK 

CERAMIC 

24/24  D 

150 

40 

0.040 

0 
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Microcircuit  Storage 
Life  Test  Data 


Part 

Number 

Ci rcui t 

tech 

Comp 

Die 

Bond 

Package 

Description 

Pins/  Quality 

I  nter 

Test 

Temp 

Number 

Tested 

Test 

Durat i on 

Number 

T  a i lures 

**  MEMORY, 

2660 

DRAM  NMOS 

NMOS 

4096B 

EUTECTIC 

HD  IP 

CERAMIC 

16/16  D 

150 

45 

0.090 

2 

2680 

NMOS 

40968 

EUTECTIC 

HD  IP 

CERAMIC 

22/21  D 

150 

49 

0.369 

1 

4164 

NMOS 

65536B 

EUTECTIC 

HD  IP 

CERAMIC 

16/15  D 

150 

40 

0.040 

0 

8116 

NMOS 

16384B 

EUTECTIC 

HD  IP 

CERAMIC 

16/16  D 

250 

100 

0.101 

1 

8116 

NMOS 

16384B 

EUTECTIC 

HD  IP 

CERAMIC 

16/16  D 

200 

200 

0.214 

0 

8116 

NMOS 

16384B 

EUTECTIC 

HD  IP 

CERAMIC 

16/16  D 

150 

200 

0.254 

0 

4227 

NMOS 

4096B 

EUTECTIC 

HD  IP 

METAL/CERAMIC 

16/16  D 

125 

32 

0.032 

1 

2104A 

NMOS 

4096B 

EUTECTIC 

HDIP 

N/R 

16/16  D 

250 

597 

0.597 

0 

2104A 

NMOS 

4096B 

EUTECTIC 

HD  IP 

N/R 

16/16  D 

150 

105 

0.105 

0 

2104A 

NMOS 

4096B 

EUTECTIC 

HDIP 

N/R 

16/16  D 

250 

40 

0.038 

2 

4096 

NMOS 

4096B 

EUTECTIC 

NDIP 

EPOXY 

16/16  D - 1 

150 

109 

0.054 

1 

**  MEMORY, 

1103 

DRAM  PMOS 

PM0S 

10248 

EUTECTIC 

HDIP 

CERAMIC 

18/18  D 

150 

150 

0.099 

1 

1103 

PMOS 

1024B 

EUTECTIC 

HDIP 

METAL/CERAMIC 

18/18  D 

150 

150 

0.100 

0 

1103 

PMOS 

1024B 

EUTECTIC 

NDIP 

SILICONE 

18/18  D-1 

150 

91 

0.091 

0 

1103 

PMOS 

1024B 

EUTECTIC 

NDIP 

SILICONE 

18/18  D-1 

150 

46 

0.012 

0 

1103 

PMOS 

10248 

EUTECTIC 

NO  IP 

SILICONE 

18/18  D-1 

150 

45 

0.045 

1 

1103 

PMOS 

1024B 

EUTECTIC 

NDIP 

S I L I  CON  E 

18/18  D-1 

150 

48 

0.186 

3 

1103 

PMOS 

1024B 

EUTECTIC 

NDIP 

SILICONE 

18/18  D-1 

150 

46 

0.171 

4 

**  MEMORY, 

2816A 

EEPRCM  NMOS 

NMOS 

16384B 

EUTECTIC 

HDIP 

CERAMIC 

24/24  D 

250 

37 

0.006 

0 

**  MEMORY, 

52B13 

EPROM  NMOS 

NMOS 

16384B 

EUTECTIC 

HDIP 

CERAMIC 

24/24  D 

250 

150 

0.148 

4 
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Microcircuit  Storage 
Life  Test  data 


Part 

Ci  rcui  t 

Comp 

Die 

Package 

Pins/  Qua! i ty 

Test 

Number 

Test 

Number 

Number 

tech 

Bond 

Descr i 

pt  i  on 

Inter 

Temp 

Tested 

Durat i on 

Fai lures 

**  MEMORY, 

PROM 

STTL 

82S126 

STTL 

1024B 

EUTECTIC 

HD  IP 

CERAMIC 

16/16  D 

150 

96 

0.194 

2 

82S126 

STTL 

1024B 

EUTECTIC 

HDIP 

CERAMIC 

16/16  D 

150 

46 

0.046 

0 

82S126 

STTL 

1024B 

EUTECTIC 

HD  IP 

CERAMIC 

16/16  D 

150 

22 

0.066 

0 

82S129 

STTL 

1024B 

EUTECTIC 

HDIP 

CERAMIC 

16/16  D 

150 

24 

0.072 

0 

82S130 

STTL 

2048B 

EUTECTIC 

HDIP 

CERAMIC 

16/16  D 

150 

46 

0.046 

0 

82S 1 3 1 

STTL 

2048B 

EUTECTIC 

HDIP 

CERAMIC 

16/16  D 

150 

46 

0.046 

1 

82S136 

STTL 

4096B 

EUTECTIC 

HDIP 

CERAMIC 

18/18  D 

150 

46 

0.046 

0 

82S23 

STTL 

256B 

EUTECTIC 

HDIP 

CERAMIC 

16/16  D 

150 

46 

0.046 

0 

82S115 

STTL 

4096B 

EUTECTIC 

HDIP 

METAL/CERAMIC 

24/24  D 

150 

45 

0.045 

0 

82S126 

STTL 

1024B 

EUTECTIC 

HO  I P 

ME  TU /CERAMIC 

16/16  D 

15  0 

65 

0.066 

0 

82S129 

STTL 

1 0248 

EUTECTIC 

HDIP 

METAL/CERAMIC 

16/16  D 

150 

43 

0  043 

0 

**  MEMORY, 

PROM 

TTL 

512 

TTL 

512B 

EUTECTIC 

HDIP 

CERAMIC 

24/21  D 

150 

70 

0.092 

0 

8256 

TTL 

256B 

EUTECTIC 

HDIP 

CERAMIC 

16/16  D 

150 

22 

0.022 

0 

8223 

TTL 

256B 

EUTECTIC 

NDIP 

EPOXY 

16/16  D-1 

150 

40 

0.040 

0 

**  MEMORY, 

ROM 

NMOS 

52116 

NMOS 

16384B 

EUTECTIC 

NDIP 

EPOXY 

24/24  D-1 

150 

50 

0.050 

0 

**  MEMORY, 

ROM 

PMOS 

2580 

PMOS 

8192B 

EUTECTIC 

HDIP 

METAL/CERAMIC 

24/24  D 

150 

50 

0.100 

0 

2580 

PMOS 

8192B 

EUTECTIC 

HDIP 

METAL/CERAMIC 

24/24  D 

150 

46 

0.046 

0 

2513 

PMOS 

2560B 

EUTECTIC 

NDIP 

SILICONE 

24/19  D-1 

150 

40 

0.040 

0 
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Microcircuit  Storage 
Life  Test  Data 


Part 

Number 

Ci rcui t 

tech 

Comp 

Die 

Bond 

Package 

Description 

Pins/  Quality 

Inter 

Test 

Temp 

Number 

Tested 

Test 

Durat i on 

Number 

Fai lures 

**  MEMORY,  ROM 

STTL 

82S226 

STTL 

1024B 

EUTECTIC 

HD1P 

CERAMIC 

16/16  D 

150 

46 

0.046 

0 

82S215 

STTL 

4096B 

EUTECTIC 

HDIP 

METAL/CERAMIC 

24/22  D 

150 

46 

0.046 

0 

82S280 

STTL 

8192B 

EUTECTIC 

HDIP 

METAL/CERAMIC 

24/24  D 

150 

46 

0.046 

0 

**  MEMORY,  ROM 

TTL 

8205 

TTL 

4096B 

EUTECTIC 

HDIP 

METAL/CERAMIC 

24/22  D 

150 

91 

0.091 

0 

**  MEMORY,  SRAM 

CMOS 

5501 

CMOS 

1024B 

N/R 

HDIP 

CERAMIC 

22/22  D 

150 

20 

0.020 

0 

5504 

CMOS 

4096B 

N/R 

HDIP 

CERAMIC 

18/18  D 

150 

20 

0.020 

0 

5514 

CMOS 

4096B 

N/R 

HDIP 

CERAMIC 

18/18  D 

150 

20 

0.020 

0 

5516A 

CMOS 

16384B 

N/R 

NFPK 

EPOXY 

24/24  D-1 

150 

30 

0.030 

0 

**  MEMORY,  SRAM 

ECL 

10145 

ECL 

64  B 

EUTECTIC 

HDIP 

METAL/CERAMIC 

16/16  D 

150 

46 

0.046 

0 

**  MEMORY,  SRAM 

LTTL 

93L415 

LTTL 

1024B 

EUTECTIC 

HDIP 

METAL/CERAMIC 

16/16  D 

150 

45 

0.045 

0 

93L422 

L  7  i  l 

1024B 

EUTECTIC 

HDIP 

METAL/CERAMIC 

22/22  D 

150 

50 

0.108 

0 

93L422 

LTTL 

1024B 

EUTECTIC 

HDIP 

METAL/CERAMIC 

22/22  D 

150 

4 

0.004 

0 

93L422 

LTTL 

1024B 

EUTECTIC 

HDIP 

METAL/CERAMIC 

22/22  D 

150 

30 

0.065 

0 

**  MEMORY,  SRAM 

NMOS 

2102 

NMOS 

1024B 

EUTECTIC 

HDIP 

CERAMIC 

16/16  D 

150 

239 

0.463 

3 

2102 

NMOS 

1024B 

EUTECTIC 

HDIP 

CERAMIC 

16/16  D 

175 

49 

0.049 

0 

2102 

NMOS 

1024B 

EUTECTIC 

HDIP 

CERAMIC 

16/16  D 

300 

49 

0.049 

2 

2102 

NMOS 

1024B 

EUTECTIC 

HDIP 

CERAMIC 

16/16  D 

225 

49 

0.049 

0 

2102 

NMOS 

10248 

EUTECTIC 

HDIP 

CERAMIC 

16/16  D 

200 

49 

0.049 

0 
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Microcircuit  Storage 
Life  Test  Data 


Part 

Number 

Ci rcui t 

tech 

Comp 

Die 

Bond 

Package 

Description 

Pins/  Qual i ty 

Inter 

Test 

Temp 

Number 

Tested 

Test 

Durat i on 

Number 

Fai lures 

2102 

NMOS 

10248 

EUTECTIC 

HO  IP 

CERAMIC 

16/16  D 

250 

49 

0.049 

0 

2102 

NMOS 

10248 

EUTECTIC 

HD  I P 

METAL/CERAMIC 

16/16  D 

150 

52 

0.256 

1 

2102 

NMOS 

10248 

EUTECTIC 

NDIP 

SILICONE 

16/16  D- 1 

150 

289 

0.994 

5 

2102A 

NMOS 

10248 

EUTECTIC 

NDIP 

SILICONE 

16/16  D-1 

150 

55 

0.055 

0 

2112 

NMOS 

1024B 

EUTECTIC 

NDIP 

SILICONE 

16/16  D-1 

150 

46 

0.046 

0 

2112 

NMOS 

10248 

EUTECTIC 

NDIP 

S I L ! CON  E 

16/16  D-1 

150 

56 

0.065 

0 

21102 

NMOS 

1024B 

EUTECTIC 

NDIP 

SILICONE 

16/16  D-1 

150 

46 

0.046 

0 

**  MEMORY, 

2501 

SRAM  PMOS 

PMOS 

256B 

EUTECTIC 

NDIP 

SILICONE 

16/16  D-1 

150 

46 

0.046 

0 

**  MEMORY, 

82S06 

SRAM  STTL 

STTL 

256B 

EUTECTIC 

HD  IP 

CERAMIC 

16/16  D 

150 

68 

0.137 

1 

82S06 

STTL 

256B 

EUTECTIC 

HD  IP 

CERAMIC 

16/16  D 

150 

68 

0.137 

1 

82S16 

STTL 

256B 

EUTECTIC 

HD  IP 

CERAMIC 

16/16  D 

150 

46 

0.046 

0 

82S06 

STTL 

256B 

EUTECTIC 

HD  IP 

METAL/CERAKIC 

16/16  D 

150 

90 

0.090 

0 

82S09 

STTL 

576B 

EUTECTIC 

HD  IP 

METAL/CERAMIC 

28/28  D 

150 

101 

0.101 

0 

82S10 

STTL 

1024B 

EUTECTIC 

HD  IP 

METAL/CERAMIC 

16/16  D 

150 

46 

0.046 

0 

82S12 

STTL 

32B 

EUTECTIC 

HD  IP 

METAL/CERAMIC 

24/24  D 

150 

45 

0.045 

0 

**  MEMORY, 

934 10 

SRAM  TTL 

TTL 

2568 

EUTECTIC 

HD  IP 

METAL/CERAMIC 

16/16  D 

150 

76 

0.076 

0 

93415 

TTL 

10248 

EUTECTIC 

HD  IP 

METAL/CERAMIC 

16/16  D 

150 

56 

0.056 

0 

93415 

TTL 

1024B 

EUTECTIC 

HD  IP 

METAL/CERAMIC 

16/16  D 

150 

77 

0.077 

0 

93415 

TTL 

10248 

EUTECTIC 

HD  IP 

METAL/CERAMIC 

16/16  D 

150 

46 

0.046 

0 

93415 

TTL 

10248 

EUTECTIC 

HD  IP 

METAL/CERAMIC 

16/16  D 

150 

46 

0.046 

0 
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Microcircuit  Storage 
Life  Test  Data 


Part 

Ci rcui t 

Comp  Die  Package 

Pins/  Qual i ty 

Test 

Number 

Test 

Number 

Number 

tech 

Bond  Descri 

iption 

Inter 

Temp 

T  ested 

Duration 

Fai lures 

93421 

TTL 

256B  EUTECTIC  HD I P 

METAL/CERAMIC 

16/16  D 

150 

60 

0.060 

1 

93421 

TTL 

256B  EUTECTIC  HDIP 

METAL/CERAMIC 

16/16  D 

150 

60 

0.060 

1 

**  MEMORY, 

UVEPROM  NMOS 

68708 

NMOS 

8192B  EUTECTIC  HDIP 

CER/MET  WINDOW 

24/24  D 

250 

121 

0.444 

6 

27128 

NMOS 

EUTECTIC  HDIP 

CERAMIC 

28/28  D 

250 

3136 

0.887 

13 

2764 

NMOS 

65536B  EUTECTIC  HDIP 

CERAMIC 

28/27  D 

250 

346 

0.344 

2 

2716 

NMOS 

16384B  EUTECTIC  HDIP 

CERAMIC  WINDOW 

24/24  D 

150 

1360 

0.992 

1 

N/R 

NMOS 

8192B  N/R  HDIP 

N/R 

24/  0  D 

150 

20 

0.100 

4 

N/R 

NMOS 

8192B  N/R  HDIP 

N/R 

24/  0  D 

250 

74 

0.064 

30 

N/R 

NMOS 

8192B  N/R  HDIP 

N/R 

24/  0  D 

250 

25 

0.011 

10 

N/R 

NMOS 

8192B  N/R  HDIP 

N/R 

24/  0  D 

250 

70 

0.074 

27 

N/R 

NMOS 

16384B  N/R  HDIP 

N/R 

24/  0  D 

250 

20 

0.030 

0 

**  MEMORY, 

UVEPROM  PMOS 

N/R 

PMOS 

2048B  N/R  HDIP 

N/R 

24/  0  D 

150 

25 

0.060 

1 

**  VLSI, 

CMOS 

10000 

CMOS 

1000G  N/R  HDIP 

CERAMIC 

40/  0  D 

150 

33 

0.033 

0 

5140 

CMOS 

1404G  N/R  HDIP 

METAL/CERAMIC 

40/  0  D 

125 

8 

0.008 

0 

10000 

CMOS 

1000G  N/R  NCC 

EPOXY 

68/  0  D-1 

150 

30 

0.030 

0 

10000 

CMOS 

1000G  N/R  NCC 

EPOXY 

68/  0  D-1 

150 

30 

0.030 

0 

17800 

CMOS 

1782G  N/R  NCC 

EPOXY 

68/  0  D-1 

150 

25 

0.025 

0 

17800 

CMOS 

1782G  N/R  NCC 

EPOXY 

68/  0  D-1 

150 

25 

0.025 

0 

5080 

CMOS 

880G  N/R  NCC 

EPOXY 

68/  0  D-1 

150 

15 

0.005 

0 

5140 

CMOS 

1404G  N/R  NCC 

EPOXY 

84/  0  D-1 

150 

15 

0.015 

0 
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Microcircuit  Storage 
Life  Test  Data 


Part 

Number 

Ci  rcui  t 

tech 

Comp 

Die  Package 

Bond  Description 

Pins/  Qual i ty 

Inter 

lest 

T  emp 

Number 

Tested 

Test 

Durat i on 

Number 

F  a i lures 

5220 

CMOS 

2224G 

N/R  NCC 

EPOXY 

44/  0  D-1 

150 

15 

0.015 

0 

5220 

CMOS 

2224G 

N/R  NCC 

EPOXY 

44/  0  D-1 

150 

15 

0.015 

0 

5320 

CMOS 

3192G 

N/R  NCC 

EPOXY 

68/  0  D-1 

150 

20 

0.020 

0 

5320 

CMOS 

3192G 

N/R  NCC 

EPOXY 

68/  0  D-1 

150 

20 

0.020 

0 

5420 

CMOS 

4202G 

N/R  NCC 

EPOXY 

68/  0  D-1 

150 

15 

0.015 

0 

10000 

CMOS 

1000G 

N/R  NO  IP 

EPOXY 

40/  0  D-1 

150 

18 

0.027 

0 

10000 

CMOS 

1000C 

N/R  ND  I  P 

EPOXY 

40/  0  D-1 

150 

30 

0.060 

0 

10000 

CMOS 

1000G 

N/R  ND I P 

EPOXY 

40/  0  D-1 

125 

53 

0.044 

0 

5080 

CMOS 

880G 

N/R  ND  I P 

EPOXY 

40/  0  D-1 

150 

55 

0.083 

0 

5220 

CMOS 

2224G 

N/R  ND I P 

EPOXY 

40/  0  D -  1 

150 

15 

0.015 

0 

5220 

CMOS 

2224G 

N/R  NO  I P 

EPOXY 

40/  0  D-1 

"50 

10 

0.010 

0 

63105 

CMOS 

0 

EUTECTIC  ND I P 

EPOXY 

64/60  D-1 

-55 

22 

0.022 

0 

63L05 

CMOS 

0 

EUTECTIC  ND I P 

EPOXY 

64/60  D-1 

150 

22 

0.022 

0 

80C48 

CMOS 

5667G 

EUTECTIC  ND I P 

EPOXY 

40/40  D-1 

150 

20 

0.020 

0 

**  VLSI, 

9900 

ML 

ML 

3100G 

EUTECTIC  HD I P 

METAL/CERAMIC 

64/59  D 

150 

44 

0.088 

2 

9900 

ML 

3100G 

EUTECTIC  HO  I P 

METAL/CERAMIC 

64/59  D 

150 

22 

0.022 

0 

**  VLSI, 

3870 

NMOS 

NMOS 

0 

EUTECTIC  HD  I P 

METAL/CERAMIC 

40/40  D 

150 

100 

0.010 

0 

68000 

NMOS 

12667G 

EUTECTIC  HD I P 

METAL/CERAMIC 

64/64  D 

-55 

42 

0.042 

0 

68000 

NMOS 

12667G 

EUTECTIC  HD I P 

METAL/CERAMIC 

64/64  D 

295 

42 

0.042 

0 

402 

NMOS 

731G 

EUTECTIC  ND I P 

EPOXY 

40/40  D-1 

150 

25 

0.025 

1 
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Microcircuit  Test  Data  Summary 

The  following  microcircuit  test  data  summary  table  presents  the 
results  of  the  nonoperating  microcircuit  storage  life  test  data  base 
data  merge.  Data  from  this  section  were  derived  using  the  detailed  data 
from  the  proceeding  section.  Data  were  merged  when  devices  had 
identical  functional  groups,  memory  types  (when  applicable), 
technologies,  complexity  factors,  life  test  temperatures  and  quality 
levels.  Complexity  factors  are  numbers  assigned  to  group  device 
complexities. 

The  values  given  in  the  summary  table  reflect  the  largest 
complexity  within  that  group.  Table  MT-4  shows  the  complexity 
groupings.  Data  in  the  summary  table  are  grouped  according  to  their 
functional  group,  technology  and  memory  type.  Test  durations  and  number 
failed  were  summed  for  microcircuits  meeting  this  merge  criteria.  Life 
test  failure  rates  were  then  derived  for  each  merged  record.  It  must  be 
remembered  that  these  failure  rates  are  very  high  since  they  correspond 
to  much  higher  ambient  temperatures  than  would  be  encountered  in  actual 
storage  conditions. 

Predicted  failure  rates  were  not  derived  for  the  merged  life  test 
data  records  because  current  prediction  models  are  only  valid  up  to  200 
degrees  Celsius. 
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TABLE  MT-4 : 
COMPLEXITY  FACTORS 


Microcircuit  Test 
Data  Summary 
Table 


*********** 

********** 

*******  *********** 

*********** 

******** 

******* **** 

******** 

************** 

Funct i onal 

Technology  Memory  Complexity 

Life  Test 

Qual i ty 

Cumulat i ve 

N umbe  r 

Li fe  Test 

Group 

Type 

Temperature  Level 

Test  Hours 

Failed 

Fai lure  Rate 

********* 

****x***** 

*******  *********** 

*********** 

******** 

*********** 

******** 

************** 

**  DIGITAL, 

CMOS 

DIGITAL 

CMOS 

20G 

150 

B-1 

0.050 

0 

<  18.3200000 

DIGITAL 

CMOS 

20a 

2C0 

B-1 

0.050 

0 

<  18.3200000 

DIGITAL 

CMOS 

20G 

250 

B-1 

0.049 

2 

40.8163265 

DIGITAL 

CMOS 

20G 

300 

B-1 

0.047 

9 

191 .4893617 

DIGITAL 

CMOS 

20G 

125 

D 

0.028 

0 

<  32 . 714285 T 

DIGITAL 

CMOS 

20G 

250 

D 

0.049 

2 

40.8163265 

DIGITAL 

CMOS 

20G 

300 

D 

0.038 

26 

684.2105263 

**  DIGITAL, 

DTL 

DIGITAL 

DTL 

20G 

150 

D 

0.741 

0 

<  1.2361673 

**  DIGITAL, 

ECL 

DIGITAL 

ECL 

20G 

150 

D 

0.659 

0 

<  1.3899848 

DIGITAL 

ECL 

20G 

250 

D 

0.490 

3 

6.1224490 

DIGITAL 

ECL 

20G 

300 

D 

0.392 

3 

7.6530612 

DIGITAL 

ECL 

20G 

325 

D 

0.003 

0 

<  305.3333333 

DIGITAL 

ECL 

60G 

150 

D  - 1 

0.046 

0 

<  19.91 30435 

**  DIGITAL, 

HTTL 

DIGITAL 

HTTL 

20G 

150 

D 

0.774 

3 

3.8759690 

**  OIGITAL, 

LSTTL 

DIGITAL 

LSTTL 

60G 

275 

B-1 

0.080 

0 

<  11.4500000 

DIGI TAL 

LSTTL 

GOG 

300 

B-1 

0.080 

0 

<  11.4500000 

OIGITAL 

LSTTL 

60G 

325 

B-1 

0.074 

6 

81.081081 1 
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Microcircuit  Test 
Data  Summary 
Table 


*********** 

********** 

******* 

*********** 

*********** 

******** 

*********** 

********  ***l 

k********** 

Funct i onal 

Technology  Memory 

Complexi ty 

Life  Test 

Gual i ty 

Cumulat i ve 

Number  Life  Test 

Group 

Type 

Temperature  Level 

Test  Hours 

Fai 1 ed  Fai lure  Rate 

********* 

********** 

******* 

*********** 

*********** 

******** 

*********** 

**★*★*»*  ************** 

DIGITAL 

LSTTL 

20G 

150 

D 

0.149 

1 

6.7114094 

DIGITAL 

LSTTL 

20G 

250 

D 

0.123 

0  < 

7.4471545 

DIGITAL 

LSTTL 

20G 

300 

D 

0.095 

1 

10.5263158 

DIGITAL 

LSTTL 

60G 

150 

D-1 

0.046 

0  < 

19.9130435 

DIGITAL 

LSTTL 

20G 

150 

D-  1 

0.741 

1 

1 .3495277 

**  DIGITAL, 

NMOS 

DIGITAL 

NMOS 

N/A 

150 

D-1 

0.646 

3 

4.6439628 

**  DIGITAL, 

STTL 

DIGITAL 

STTL 

20G 

150 

0 

0.081 

0  < 

11.3036420 

DIGITAL 

STTL 

80G 

150 

D 

0.046 

0  < 

19.9130435 

DIGITAL 

STTL 

20G 

250 

n 

0.212 

4 

18.8679245 

DIGITAL 

STTL 

20G 

300 

D 

0.082 

2 

24.3902439 

DIGITAL 

STTL 

20G 

150 

D-1 

0.505 

3 

5.9405941 

**  DIGITAL, 

TTL 

DIGITAL 

TTL 

20G 

150 

B-2 

0.130 

0  < 

7.0461538 

DIGITAL 

TTL 

40G 

150 

B-2 

0.045 

0  < 

20.5555556 

DIGITAL 

TTL 

20G 

150 

D 

1.653 

0  < 

0.5541440 

DIGITAL 

TTL 

60G 

150 

D 

0.128 

0  < 

7. 15625C0 

DIGITAL 

TTL 

80G 

150 

D 

0.045 

0  < 

20.3555556 

DIGITAL 

TTL 

40G 

150 

D 

0.398 

1 

2.5125628 

DIGITAL 

TTL 

40G 

150 

D-1 

0.091 

0  < 

10.0659341 

DIGITAL 

TTL 

20G 

150 

D-1 

2.636 

9 

3.4142640 
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Microcircuit  Test 
Data  Summary 
Table 


*********** 

********** 

******* 

*********** 

*********** 

******** 

*********** 

********  *★* 

*********** 

Functional 

Technology 

Memory 

Complexi ty 

Life  Test 

Qual ity 

Cumulative 

Number  Life  Test 

Group 

Type 

Temperature 

Level 

Test  Hours 

Fai led  Fai lure  Rate 

********* 

********** 

******* 

*********** 

*********** 

******** 

*********** 

********  ************** 

DIGITAL 

TTL 

60G 

150 

D-1 

0.193 

0  < 

4.7461140 

DIGITAL 

ttl 

400G 

150 

D  - 1 

0.046 

0  < 

19.9130435 

**  LINEAR, 

SIP  JNCT 

LINEAR 

BIP  JNCT 

20T 

150 

B-2 

0.046 

0  < 

19.9130435 

LINEAR 

BIP  JNCT 

N/A 

N/R 

D 

0.057 

0  < 

16.0701754 

LINEAR 

BIP  JNCT 

60T 

150 

D 

0.046 

0  < 

19.9130435 

LINEAR 

BIP  JNCT 

80T 

150 

D 

0.092 

0  < 

9.9565217 

LINEAR 

BIP  JNCT 

20T 

150 

D 

0.443 

0  < 

2.0677201 

LINEAR 

BIP  JNCT 

40T 

150 

D 

0.559 

5 

8.9445438 

LINEAR 

BIP  JNCT 

20G 

175 

D 

1.020 

0  < 

0.8980392 

LINEAR 

BIP  JNCT 

N/A 

175 

D 

0.539 

0  < 

1  .6994434 

LINEAR 

BIP  JNCT 

80T 

175 

D 

0.354 

0  < 

2.5875706 

LINEAR 

BIP  JNCT 

40T 

175 

D 

1.212 

0  < 

0.7557756 

LINEAR 

BIP  JNCT 

60T 

150 

D-1 

0.140 

0  < 

6.5428571 

LINEAR 

BIP  JNCT 

20T 

150 

D-1 

0.836 

2 

2.3923445 

LINEAR 

BIP  JNCT 

40T 

150 

D-1 

0.265 

1 

3.7735849 

LINEAR 

BIP  JNCT 

N/A 

150 

D-1 

1.170 

6 

5.1282051 

LINEAR 

BIP  JNCT 

80  T 

150 

D-1 

0.045 

0  < 

20.3555556 

LINEAR 

BIP  JNCT 

40T 

175 

D-1 

0.075 

0  < 

12.2133333 

**  LINEAR, 

ECL 

LINEAR 

ECL 

40T 

150 

D-1 

0.046 

0  < 

19.9130435 
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Microcircuit  Test 
Data  Summary 
Table 


*********** 

********** 

******* 

*********** 

*********** 

******** 

*********** 

********  ************** 

Functional 

Technology  Memory 

Complexi ty 

Life  Test 

Qual i ty 

Cumu l a  t i ve 

Number  Life  Test 

Group 

Type 

Temperature  Level 

Test  Hours 

Fai led  Fai lure  Rate 

********* 

********** 

******* 

*********** 

*********** 

******** 

*********** 

********  *** 

*********** 

**  LINEAR, 

MOS 

LINEAR 

MOS 

20  T 

150 

D 

0.022 

0  < 

41.6363636 

**  LINEAR, 

STTL 

LINEAR 

STTL 

40T 

150 

D 

0.045 

0  < 

20.3555556 

**  MEMORY, 

CMOS 

MEMORY 

CMOS 

SRAM 

N/A 

150 

D 

0.060 

0  < 

15.2666667 

MEMORY 

CMOS 

SRAM 

N/A 

150 

D- 1 

0.030 

0  < 

30.5333333 

**  MEMORY, 

ECL 

MEMORY 

ECL 

N/A 

150 

D 

0.138 

2 

14.4927536 

MEMORY 

ECL 

N/A 

300 

D 

0.049 

1 

20.4081633 

MEMORY 

ECL 

SRAM 

N/A 

150 

D 

0.046 

0  < 

19.9130435 

**  MEMORY, 

LTTL 

MEMORY 

LTTL 

SRAM 

N/A 

150 

D 

0.222 

0  < 

4.1261261 

**  MEMORY, 

NMOS 

MEMORY 

NMOS 

N/A 

125 

D 

0.032 

1 

31.2500000 

MEMORY 

NMOS 

DRAM 

N/A 

125 

D 

0.032 

1 

31.2500000 

MEMORY 

NMOS 

DRAM 

N/A 

150 

D 

0.858 

3 

3.4965035 

MEMORY 

NMOS 

DRAM 

N/A 

200 

D 

0.214 

0  < 

4.2803738 

MEMORY 

NMOS 

DRAM 

N/A 

250 

D 

0.736 

3 

4.0760870 

MEMORY 

NMOS 

DRAM 

N/A 

150 

D- 1 

0.054 

1 

18.5185185 

MEMORY 

NMOS 

EEPROM 

N/A 

250 

D 

0.006 

0  < 

152.6666667 

MEMORY 

NMOS 

EPROM 

N/A 

250 

D 

0.148 

4 

27.0270270 
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Microcircuit  Test 
Data  Summary 
Table 


***********  **********  *******  ***********  ***********  ********  ***********  ********  ************** 


Funct i onal 

Group 

********* 

Technology  Memory 
Type 

**********  ******* 

Complexity 

*********** 

Life  Test 

Temperature 

*********** 

Dual i ty 

Level 

******** 

Cumulative 

Test  Hours 

***  ******** 

Number 

Fai led 

******** 

Life  Test 

Fai lure  Rate 

************** 

MEMORY 

NMOS 

ROM 

N/A 

150 

D-1 

0.050 

0 

< 

18.3200000 

MEMORY 

NMOS 

SRAM 

N/A 

150 

D 

0.719 

4 

5.5632823 

MEMORY 

NMOS 

SRAM 

N/A 

175 

0 

0.049 

0 

< 

18.6938776 

MEMORY 

NMOS 

SRAM 

N/A 

200 

D 

0.049 

0 

< 

18.6938776 

MEMORY 

NMOS 

SRAM 

N/A 

225 

D 

0.049 

0 

< 

18.6938776 

MEMORY 

NMOS 

SRAM 

N/A 

250 

D 

0.049 

0 

< 

18.6938776 

MEMORY 

NMOS 

SRAM 

N/A 

300 

D 

0.049 

2 

40.8163265 

MEMORY 

NMOS 

SRAM 

N/A 

150 

D-1 

1.206 

5 

4.1459370 

MEMORY 

NMOS 

UVEPROM 

N/A 

150 

D 

o 

o 

\J 

5 

4.5787546 

MEMORY 

NMOS 

UVEPROM 

N/A 

250 

D 

1.854 

88 

47.4649407 

**  MEMORY,  PMOS 


MEMORY 

PMOS 

N/A 

150 

D 

0.852 

2 

2.3474178 

MEMORY 

PMOS 

N/A 

150 

D-1 

0.942 

4 

4.2462845 

MEMORY 

PMOS 

DRAM 

N/A 

150 

D 

0.199 

1 

5.0251256 

MEMORY 

PMOS 

DRAM 

N/A 

150 

D-1 

0.505 

8 

15.8415842 

MEMORY 

PMOS 

ROM 

N/A 

150 

D 

0.146 

0  < 

6.2739726 

MEMORY 

PMOS 

ROM 

N/A 

150 

D-1 

0.040 

0  < 

22.9000000 

MEMORY 

PMOS 

SRAM 

N/A 

150 

D-1 

0.046 

0  < 

19.9130435 

MEMORY 

PMOS 

UVEPROM 

N/A 

150 

D 

0.060 

1 

16.6666667 

**  MEMORY,  STTL 


MEMORY 

STTL 

PROM 

N/A 

150 

D 

0.716 

3 

4.1899441 

MEMORY 

STTL 

ROM 

N/A 

150 

D 

0.138 

0  < 

6.6376812 
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Microcircuit  Test 
Data  Summary 

i  au  4  c? 

***********  **********  *******  ***********  ***********  ********  ***********  ********  ************** 


Functional 

Group 

********* 

Technology  Memory 
Type 

**********  ******* 

Comp l ex i ty 

**  ********* 

Life  Test  Quality 
Temperature  Level 
***********  ******** 

Cumulative 

Test  Hours 

*********** 

Number  Life  Test 

Fai led  Fai lure  Rate 

********  ************** 

MEMORY 

STTL 

SRAM 

N/A 

150 

D 

0.602 

2 

3.3222591 

**  MEMORY, 

MEMORY 

TTL 

TTL 

N/A 

150 

B-2 

0.045 

0  < 

20.3555556 

MEMORY 

TTL 

N/A 

150 

D 

0.660 

1 

1 .5151515 

MEMORY 

TTL 

PROM 

N/A 

150 

D 

0.114 

0  < 

8.0350877 

MEMORY 

TTL 

PROM 

N/A 

150 

D-1 

0.040 

0  < 

22.9000000 

MEMORY 

TTL 

ROM 

N/A 

150 

D 

0.091 

0  < 

10.0659341 

MEMORY 

TTL 

SRAM 

N/A 

150 

D 

0.421 

2 

4.7505938 

**  VLSI,  CMOS 

VLSI  CMOS 

2000G 

125 

D 

0.008 

0  < 

114.5000000 

VLSI 

CMOS 

2000G 

150 

D 

0.033 

0  < 

27.7575758 

VLSI 

CMOS 

N/A 

-55 

D-1 

0.022 

0  < 

41 .6363636 

VLSI 

CMOS 

2000G 

125 

D-1 

0.044 

0  < 

20.8181818 

VLSI 

CMOS 

5000G 

150 

D-1 

0.015 

0  < 

61.0666667 

VLSI 

CMOS 

6000G 

150 

D-1 

0.020 

0  < 

45.8000000 

VLSI 

CMOS 

N/A 

150 

D-1 

0.022 

0  < 

41 .6363636 

VLSI 

CMOS 

3000G 

150 

D-1 

0.055 

0  < 

16.6545455 

VLSI 

CMOS 

4000G 

150 

D-1 

0.040 

0  < 

22.9000000 

VLSI 

CMOS 

1000G 

150 

D-1 

0.088 

0  < 

10.4090909 

VLSI 

CMOS 

2000G 

150 

D-1 

0.212 

0  < 

4.3207547 

**  VLSI,  I I L 

VLSI  I  I  L 

4000G 

150 

D 

0.110 

2 

18.1818182 

243 


Microcircuit  Test 
Data  Summary 
Table 


***********  **********  *******  ***********  ***********  ********  ***********  ********  ************** 


Functional 

Group 

********* 


Technology  Memory 
Type 

**********  ******* 


Complexity  Life  Test  Quality  Cumulative  Number 

Temperature  Level  Test  Hours  Failed 

***********  ***********  ********  ***********  ******** 


Life  Test 
Fai lure  Rate 
************** 


**  VLSI,  NMOS 


VLSI 

NMOS 

13000G 

-55 

D 

0.042 

0  < 

21.8095238 

VLSI 

NMOS 

N/A 

150 

D 

0.010 

0  < 

91.6000000 

VLSI 

NMOS 

13000G 

295 

D 

0.042 

0  < 

21.8095238 

VLSI 

NMOS 

800G 

150 

D  - 1 

0.025 

1 

40.0000000 
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Hybrid  Field  Data  File  Description 


Field  experience  data  on  hybrid  devices  are  presented  in  this 
section.  Data  from  the  hybrid  circuit  nonoperating  field  experience 

data  base  have  been  sorted  by  the  component  quality  level,  application 
environment  and  part  number.  Once  sorted,  data  were  then  grouped 
according  to  the  devices  quality  level  and  application  environment. 
Hybrid  detail  data  records  consist  of  the  following  characteristic  data 

base  fields: 

0 

Function  Group: 

The  family  for  which  the 

particular  device  belongs. 

0 

Seal  Perimeter: 

The  perimeter  of  the  hybrid 
circuit  seal  given  in  inches. 

0 

Pkg  Res: 

Number  of  packaged  resistors. 

0 

Pkg  Cap: 

Number  of  packaged  capacitors. 

0 

Pkg  Diode: 

Number  of  packaged  diodes. 

0 

Pkg  Trans: 

Number  of  packaged  transistors. 

0 

Pkg  IC's: 

Number  of  packaged  micro- 

circuits. 

0 

Sub  Res : 

Number  of  chip  and  substrate 

resistors. 

0 

Int  Con: 

Number  of  active  inter¬ 

connections. 
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o  Quality: 


Codes  used  to  indicate  the  level 
of  quality  control  which  a 
device  has  been  subjected. 
These  codes  are  based  on  the 
level  of  screening  and  testing 
that  the  device  received  prior  to 
being  installed  into  a  system 
Table  H-l  lists  the  various 
hybrid  quality  level . 


TABLE  H-l: 

HYBRID  QUALITY  LEVELS 


Quality  Levels 


S 

B 

C 

D 
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Hybrid  Circuit  Storage 
Field  Experience 


Part 

Number 

Function 

Group 

Seal 

Perimeter 

Pkg  Pkg  Pkg  Pkg 
Res  Cap  Diode  Trans  ! 

Pkg  Sub  Int  Quality 

[  c • s  Res  Con 

Env 

Number 

F  i  elded 

Part 

Hours 

Number 

Fai lures 

**  B  ,  AIF 
9421-00047 

LINEAR 

N/R 

0 

0 

0 

0 

0 

0 

0  B 

AIF 

1004 

25.950 

0 

9421-00047 

LINEAR 

N/R 

20 

2 

2 

0 

7 

0 

85  B 

AIF 

1004 

25.950 

0 

OAC  348 

LINEAR 

3.000 

0 

0 

0 

10 

1 

22 

44  B 

AIF 

1004 

25.950 

0 

DAC  348B12-883B 

LINEAR 

3.000 

0 

0 

0 

10 

1 

22 

0  B 

AIF 

1004 

25.950 

0 

LH0002H 

LINEAR 

1.100 

4 

0 

0 

i. 

0 

0 

10  B 

AIF 

1004 

25.950 

0 

LH0053 

LINEAR 

1.900 

0 

0 

0 

1 

2 

2 

18  B 

AIF 

1506 

38.926 

0 

**  B  , 

N/R 

GF 

N/R 

1.005 

0 

0 

1 

2 

0 

0 

8  B 

GF 

43962 

2890.670 

5 

N/R 

N/R 

2.500 

0 

1 

2 

5 

0 

0 

24  B 

GF 

51289 

3372.450 

1 

N/R 

N/R 

2.500 

0 

2 

2 

5 

0 

0 

24  B 

GF 

36635 

2408.890 

0 

N/R 

N/R 

2.500 

0 

2 

1 

9 

0 

0 

36  B 

GF 

21981 

1445.330 

1 

N/R 

N/R 

2.500 

0 

1 

1 

9 

0 

0 

38  B 

GF 

36635 

2408.890 

3 

N/R 

N/R 

1.005 

0 

1 

0 

2 

0 

5 

10  B 

GF 

183175 

12044.460 

98 

N/R 

N/R 

2.000 

0 

1 

2 

5 

0 

0 

24  B 

GF 

43962 

2890.670 

1 

**  c  , 

N/R 

GF 

N/R 

5.000 

8 

1 

4 

6 

1 

0 

48  C 

GF 

6800 

416.980 

140 

N/R 

N/R 

5.000 

9 

1 

4 

6 

1 

0 

48  C 

GF 

6800 

416.980 

15 

N/R 

N/R 

5.000 

9 

1 

4 

6 

1 

0 

48  C 

GF 

6800 

416.980 

10 

N/R 

N/R 

5.000 

9 

1 

4 

6 

1 

0 

48  C 

GF 

13200 

810.060 

9 

N/R 

N/R 

2.000 

9 

1 

4 

6 

1 

0 

48  C 

GF 

54400 

3335.810 

35 

N/R 

N/R 

2.500 

0 

1 

4 

6 

1 

9 

48  C 

GF 

52800 

3240.230 

39 

N/R 

N/R 

5.000 

9 

1 

4 

6 

1 

0 

48  C 

GF 

13200 

810.060 

22 

N/R 

N/R 

2.000 

9 

1 

4 

6 

1 

0 

48  C 

GF 

105600 

6480.460 

706 
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Hybrid  Circuit  Storage 
Field  Experience 


Part 

F  unc  t i on 

Seal 

Pkg 

Pkg 

Pkg 

Pkg 

Pkg  Sub 

Int  Quality 

Env 

Number 

Part 

Number 

Number 

Group 

Perimeter 

Res 

Cap  Diode 

T  rans 

Ic's 

Res 

Con 

Fielded 

Hours 

Fai lures 

N/R 

N/R 

5.000 

9 

1 

4 

6 

1 

0 

48  C 

GF 

13200 

810.060 

30 

N/R 

N/R 

5.000 

0 

1 

4 

6 

1 

9 

48  C 

GF 

13200 

810.060 

45 

N/R 

N/R 

2.000 

9 

1 

4 

6 

1 

0 

48  C 

GF 

26400 

1620.120 

450 

N/R 

N/R 

5.000 

9 

1 

4 

6 

1 

0 

48  C 

GF 

6800 

416.980 

12 

N/R 

N/R 

5.000 

9 

1 

4 

6 

1 

0 

48  C 

GF 

6800 

416.980 

11 

N/R 

N/R 

2.000 

8 

1 

4 

6 

1 

0 

48  C 

GF 

6800 

416.980 

140 

N/R 

N/R 

5.000 

9 

1 

4 

6 

1 

0 

48  C 

GF 

13200 

810.060 

28 

N/R 

N/R 

2.000 

9 

1 

4 

6 

1 

0 

48  C 

GF 

13600 

883.950 

266 

**  C  , 

N/R 

N/R 

N/R 

5.000 

9 

1 

4 

6 

1 

0 

48  C 

N/R 

6800 

416.980 

11 

**  N/R, 

AIF 

7116-596 

N/R 

N/R 

0 

0 

0 

0 

0 

0 

0  N/R 

AIF 

1004 

25.950 

0 

9421 -00032  LINEAR 

2.890 

30 

0 

10 

0 

1 

0 

0  N/R 

AIF 

1004 

25.950 

1 

9421-00032  LINEAR 

2.890 

30 

0 

10 

0 

1 

0 

91  N/R 

AIF 

1004 

25.950 

1 

9421-0004 8  N/R 

N/R 

16 

0 

2 

0 

5 

0 

67  N/R 

AIF 

502 

12.975 

0 

9421-00048  N/R 

N/R 

0 

0 

0 

0 

0 

0 

0  N/R 

AIF 

502 

12.975 

0 

LH0002H 

LINEAR 

0.350 

4 

0 

0 

4 

0 

0 

10  N/R 

AIF 

1004 

25.950 

0 

**  S  , 

AIF 

9412-00002- 1/-2  N/R 

N/R 

3 

0 

0 

0 

6 

1 

101  S 

AIF 

2008 

51.901 

3 

941 2 - 00002 - 1 / - 2  LINEAR 

N/R 

3 

0 

0 

0 

6 

1 

0  S 

AIF 

2008 

51.901 

9 
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Hybrid  Field  Data  Summary 

The  hybrid  field  data  summary  table  presents  field  and  predicted 
failure  rates  for  the  data  records  from  the  previous  section.  No  data 
merge  was  performed  for  the  hybrid  devices  due  to  the  unique  nature  of 
these  components  and  to  the  limited  amount  of  data  which  had  been 
collected.  Data  in  this  section  have  been  grouped  according  to  device 
quality  level  and  application  environment.  In  computing  predicted 
failure  rates,  components  with  a  quality  level  of  C  were  upgraded  to  B 
because  the  current  models  only  support  S,  B  and  D  quality  levels. 
These  data  points  are  denoted  with  a  greater  than  sign  before  the 
predicted  failure  rate  of  all  C  quality  components. 
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Hybrid  Field 
Data  Summary 
Table 


★**★**★★* 

**★ 

★★★ 

***** 

**** 

*** 

kkk  kkkkkkk 

*** 

********* 

************ 

********** 

************ 

************ 

Seal 

Pkg  Pkg 

Pkg 

Pkg 

Pkg 

Sub 

Int  Quat i ty  App 

Number 

Cumulat i ve 

N  umbe  r 

Field 

Predicted 

Perimeter 

Res 

Cap  Diode 

T  rans 

Ic 1  s 

Res 

Con  Level 

Env 

F i elded 

Part  Hours 

Failed 

Fai lure  Rate 

Fai lure  Rate 

********* 

•*  ** 

**Hr  ***** 

***** 

**** 

•kirk 

kkk  kkkkkkk 

kkk 

********* 

************ 

kkkkkkkkkk 

************ 

************ 

'*  HYBRID, 

AIF 

B 

1 .900 

0 

0 

0 

1 

2 

2 

18  B 

A 1  F 

1506 

38.926 

0 

«  0.0235318 

0.0030431 

1.100 

4 

0 

0 

4 

0 

0 

10  B 

AIF 

1004 

25.950 

0 

«  0.0352987 

0.0023230 

3.000 

0 

0 

0 

10 

1 

22 

0  B 

AIF 

1004 

25.950 

0 

«  0.0352987 

0.0777005 

3.000 

0 

0 

0 

10 

1 

22 

44  8 

AIF 

1004 

25.950 

0 

«  0.0352987 

0.0777005 

N/R 

20 

2 

2 

0 

7 

0 

85  B 

AIF 

1004 

25.950 

0 

<<  0.0352987 

0.0986435 

**  HYBRID, 

GF 

,  B 

1.005 

0 

0 

1 

2 

0 

0 

8  B 

GF 

43962 

2890.670 

5 

0.0017297 

0.0007564 

2.500 

0 

1 

2 

5 

0 

0 

24  B 

GF 

51289 

3372.450 

1 

0.0002965 

0.0045757 

2.500 

0 

2 

2 

5 

0 

0 

24  B 

GF 

36635 

2408.890 

0 

<  0.0003803 

0.0045757 

2.500 

0 

2 

1 

9 

0 

0 

36  B 

GF 

21981 

1445.330 

1 

0.0006919 

0.0176506 

2.500 

0 

1 

1 

9 

0 

0 

38  B 

GF 

36635 

2408.890 

3 

0.0012454 

0.0176506 

1.005 

0 

1 

0 

2 

0 

5 

10  B 

GF 

183175 

12044.460 

98 

0.0081365 

0.0004823 

2.000 

0 

1 

2 

5 

0 

0 

24  B 

GF 

43962 

2890.670 

1 

0.0003459 

0.0045757 

'*  HYBRID, 

GF 

,  c 

5.000 

8 

1 

4 

6 

1 

0 

48  C 

GF 

u800 

416.980 

140 

0.3357475 

>  0.0396768 

5.000 

9 

1 

4 

6 

1 

0 

48  C 

GF 

6800 

416.980 

15 

0.0359729 

0.0396768 

5.000 

9 

1 

4 

6 

1 

0 

48  C 

GF 

13200 

810.060 

22 

0.0271585 

>  0.0396768 

5.000 

9 

1 

4 

6 

1 

0 

48  C 

GF 

6800 

416.980 

12 

0.0287784 

>  0.0396768 

5.000 

9 

1 

4 

6 

1 

0 

48  C 

GF 

13200 

810.060 

9 

0.0111103 

>  0.0396768 

2.500 

0 

1 

4 

6 

1 

9 

48  C 

GF 

52800 

3240.230 

39 

0.0120362 

>  0.0396768 

5.000 

0 

1 

4 

6 

1 

9 

48  C 

GF 

13200 

810.060 

45 

0.0555514 

>  0.0396768 
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Hybrid  Field 
Data  Summary 
Table 


********* 

Seal 

Perimeter 

********* 

*** 

Pkg 

Res 

*** 

***  ***** 

Pkg  Pkg 
Cap  Diode 

***  ***** 

***** 

Pkg 

T  rans 

***** 

****  *** 

Pkg  Sub 

Ic's  Res 

****  *** 

***  *******  *** 

lnt  Quality  App 

Con  Level  Env 

***  *******  *** 

********* 

Number 

Fietded 

********* 

************ 

Cumulat i ve 

Part  Hours 

************ 

********** 

Number 

Fai led 

********** 

************ 

Field 

Fai lure  Rate 

************ 

2.000 

9 

1 

4 

6 

1 

0 

48  C 

GF 

105600 

6480.460 

706 

0.1089429 

5.000 

9 

1 

4 

6 

1 

0 

48  C 

GF 

6800 

416.980 

11 

0.0263802 

2.000 

9 

1 

4 

6 

1 

0 

48  C 

GF 

13600 

883.950 

266 

0.3009220 

2.000 

9 

1 

4 

6 

1 

0 

48  C 

GF 

54400 

3335.810 

35 

0.0104922 

2.000 

9 

1 

4 

6 

1 

0 

48  C 

GF 

26400 

1620.120 

450 

0.2777572 

5.000 

9 

1 

4 

6 

1 

0 

48  C 

GF 

6800 

416.980 

10 

0.0239820 

5.000 

9 

1 

4 

6 

1 

0 

48  C 

GF 

13200 

810.060 

30 

0.0370343 

2.000 

8 

1 

4 

6 

1 

0 

48  C 

GF 

6800 

416.980 

140 

0.3357475 

5.000 

9 

1 

4 

6 

1 

0 

48  C 

GF 

13200 

810.060 

28 

0.0345653 

**  HYBRID, 

N/R 

,  AIF,  S 

3  0 

0 

0 

6 

1 

101  S 

AIF 

2008 

51.901 

3 

0.0578024 

N/R 

3 

0 

0 

0 

6 

1 

0  S 

AIF 

2008 

51 .901 

9 

0. 1734071 

************ 

Prcd'c  ■  _■  d 
Fai lure  Rate 

************ 

>  0.0396768 

>  0.0396768 

>  0.0306768 

>  0.0396768 

>  0.0396768 

>  0.0396768 

>  0.0396768 

>  0.0396768 

>  0.0396768 

0.0262583 

0.0262583 
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Tube  Data  File  Description 

Field  experience  data  on  various  tube  types  are  presented  in  this 
section.  Data  from  the  tube  nonoperating  field  experience  detail  data 
section  are  in  order  by  tube  type,  operating  mode,  application 
environment  and  part  number.  The  data  from  this  section  have  been  sub¬ 
grouped  according  to  the  tube  type.  All  tube  data  records  contain  the 
following  characteristic  data  fields: 

o  Tube  Type:  Description  of  the  type  or 

general  application  of  the  tube. 

o  Operating  Mode  (Wave  Type):  Type  of  wave  which  the  tube 

emits.  Wave  types  would  be 
either  CW  for  continuous  wave  or 
pulsed  for  pulsed  wave. 
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Tubes  Storage 
Field  Experience 


Tube 

Type 

Component 

Part  Number 

Wave 

Type 

App 

Env 

N  umbe  r 

F i elded 

Number 

Fai led 

Part 

Hours 

**  KLYSTRON 

KLYSTRON 

3K210000LQ 

CU 

GF 

130 

13 

0.858 

KLYSTRON 

3K3000LQ 

CW 

GF 

21 

0 

1.355 

KLYSTRON 

3K500LA 

CW 

GF 

5 

0 

0.018 

KLYSTRON 

3KM30000LA 

CW 

GF 

12 

1 

0.154 

KLYSTRON 

3KM50000PA 

CW 

GF 

45 

4 

0.467 

KLYSTRON 

3KM50000PA 

CW 

GF 

82 

2 

0.906 

KLYSTRON 

4K35K 

CW 

GF 

16 

2 

0.288 

KLYSTRON 

4K3CC 

CW 

GF 

18 

2 

0.261 

KLYSTRON 

4K500000LO 

CW 

GF 

71 

0 

1.341 

KLYSTRON 

4KM1 70000L 

CW 

GF 

0 

0 

0.041 

KLYSTRON 

4KM300LR 

CW 

GF 

54 

0 

0.724 

KLYSTRON 

4KM50-SK 

CW 

GF 

0 

3 

0.465 

KLYSTRON 

4KM500000L 

CW 

GF 

301 

9 

3.201 

KLYSTRON 

4KM50000LQ 

CW 

GF 

0 

0 

0.196 

KLYSTRON 

4KM50LC 

CW 

GF 

2 

0 

0.046 

KLYSTRON 

4KM50ST 

CW 

GF 

0 

0 

0.064 

KLYSTRON 

N/R 

CW 

GF 

0 

28 

9.605 

KLYSTRON 

n/r 

CW 

GF 

58 

6 

0.280 

KLYSTRON 

n/r 

CW 

GF 

0 

2 

1 .416 

KLYSTRON 

n/r 

CW 

GF 

0 

1 

0.152 

KLYSTRON 

n/r 

CW 

GF 

0 

1 

0.134 

KLYSTRON 

n/r 

CW 

GF 

0 

6 

2.138 

KLYSTRON 

VA800E 

CW 

GF 

2 

0 

0.023 
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Tubes  Storage 
Field  Experience 


Tube 

Type 

Component 

Part  Number 

Wave 

Type 

App 

Env 

Number 

F ietded 

Number 

Failed 

Part 

Hours 

KLYSTRON 

VA856B 

CU 

GF 

5 

0 

0.219 

KLYSTRON 

N/R 

N/R 

GM 

0 

1 

12.750 

KLYSTRON 

4KMP10000L 

PULSED 

GF 

14 

0 

0.807 

KLYSTRON 

N/R 

PULSED 

GF 

0 

4 

2.089 

KLYSTRON 

N/R 

PULSED 

GF 

102 

5 

0.970 

KLYSTRON 

N/R 

PULSED 

GF 

275 

18 

5.248 

KLYSTRON 

N/R 

PULSED 

GF 

109 

10 

1.580 

KLYSTRON 

N/R 

PULSED 

GF 

300 

7 

1 .906 

KLYSTRON 

SAC42A 

PULSED 

GF 

452 

18 

6.576 

KLYSTRON 

X780D 

PULSED 

GF 

0 

1 

0.164 

**  MAGNETRON 

MAGNETRON 

400615 

N/R 

GF 

10 

1 

0.091 

MAGNETRON 

5586 

N/R 

GF 

10 

1 

0.071 

MAGNETRON 

5586 

N/R 

GF 

9 

0 

0.144 

MAGNETRON 

7256 

N/R 

GF 

244 

2 

2.011 

MAGNETRON 

7256 

N/R 

GF 

0 

3 

2.233 

MAGNETRON 

8798 

N/R 

GF 

261 

6 

2.144 

MAGNETRON 

8798F 

N/R 

GF 

49 

3 

0.431 

MAGNETRON 

8798M 

N/R 

GF 

117 

2 

0.969 

MAGNETRON 

N/R 

N/R 

GF 

0 

4 

0.729 

MAGNETRON 

QK327A 

N/R 

GF 

0 

13 

7.746 

MAGNETRON 

QK338A 

N/R 

GF 

2592 

116 

136.568 

MAGNETRON 

QK6410 

N/R 

GF 

211 

12 

3.497 
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Tubes  Storage 
Field  Experience 


Tube 

Component 

Wave 

App 

Number 

Number 

Part 

Type 

Part  Number 

Type 

Env 

F i elded 

Failed 

Hours 

**  PULSED  GRIDDED 

PULSED  GRIDDED 

2041 

N/R 

GF 

285 

10 

2.359 

PULSED  GRIDDED 

6952 

N/R 

GF 

356 

17 

3.119 

PULSED  GRIDDED 

7835 

N/R 

GF 

138 

11 

1.284 

PULSED  GRIDDED 

N/R 

N/R 

GF 

159 

0 

1.936 

**  RECEIVER 

RECEIVER 

JAN5784WS 

N/R 

GM 

0 

0 

12.760 

RECEIVER 

J AN578WA 

N/R 

GM 

0 

0 

63.800 

RECEIVER 

JAN5829WA 

N/R 

GM 

0 

0 

12.760 

RECEIVER 

N/R 

N/R 

GM 

0 

0 

25.520 

RECEIVER 

N/R 

N/R 

GM 

0 

0 

0.760 

**  RECEIVER,  PENTODE 

RECEIVER,  PENTODE 

JAN5702WB 

N/R 

GM 

0 

10 

370.050 

**  RECEIVER,  TRIODE 

RECEIVER,  TRIODE 

JAN5703WB 

N/R 

GM 

0 

1 

191 .410 

RECEIVER,  TRIODE 

JAN5744WB 

N/R 

GM 

0 

0 

178.660 

RECEIVER,  TRIODE 

JAN6021 

N/R 

GM 

0 

0 

51.040 

RECEIVER,  TRIODE 

JAN6112 

N/R 

GM 

0 

0 

12.760 

**  TRANSMITTING 

TRANSMITTING 

QK681 

N/R 

GF 

145 

13 

1.970 

**  TRAVELING  WAVE 

TRAVELING  WAVE 

N/R 

N/R 

0 

0 

0.266 

TRAVELING  WAVE 

N/R 

N/R 

GF 

0 

1 

0.729 
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Tubes  Storage 
Field  Experience 


Tube 

Type 

Component 

Part  Number 

Wave 

Type 

App 

Env 

Number 

F i e l ded 

Number 

Fai led 

Part 

Hours 

TRAVELING  WAVE 

N/R 

N/R 

GF 

0 

0 

0.320 

TRAVELING  WAVE 

N/R 

N/R 

GF 

0 

0 

0.090 

TRAVELING  WAVE 

N/R 

N/R 

GF 

0 

9 

2.889 

**  TWYSTRON 

TWYSTRON 

N/R 

N/R 

GF 

0 

2 

1.508 

TWYSTRON 

N/R 

N/R 

GF 

0 

6 

0.134 

**  VACUUM  TUBE 

VACUUM  TUBE 

N/R 

N/R 

GF 

0 

14 

1.017 

VACUUM  TUBE 

N/R 

N/R 

GF 

0 

0 

0.410 

**  VI D ICON 

VIDICON 

253521-3-1 

N/R 

GF 

2070 

3 

20.590 
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Tube  Summary 

The  following  table  presents  the  results  of  the  nonoperating  tube 
data  base  data  merge.  Data  in  this  section  were  obtained  by  merging 
records  from  the  proceeding  detail  data  section.  Data  were  merged  for 
records  having  identical  tube  types,  operating  mode  and  application 
environments.  The  tube  data  summary  table  presents  the  results  in  sub¬ 
groupings  by  tube  type.  Number  fielded,  part  hours  and  number  failed 
were  summed  for  tubes  meeting  this  merge  criteria.  Field  and  predicted 
failure  rates  were  then  derived  for  each  merged  record.  In  cases  where 
all  prediction  model  parameters  could  not  be  determined,  a  N/R  appears 
in  the  predicted  failure  rate  column. 
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Tubes  Fietd 
Data  Summary 
Table 


★  ****★**★★★★★*******•***★* 

Tube 

Type 

******* ★ ★ ** * * *** * * * * **** * 

*********** 

Wave 

Type 

*********** 

*********** 

Appl i cat  ion 

Envi ronment 

*********** 

******* 

Number 

Fielded 

******* 

*********** 

Cumulative 

Part  Hours 

★*★***★*★★★ 

Number 

Failed 

***★*★★**★** 

F  i  eld 

Fai lure  Rate 

*****  a  ****** 

**  KLYSTRON 

KLYSTRON 

CW 

GF 

822 

24.352 

80 

3.2851511 

KLYSTRON 

N/R 

GM 

N/R 

12.750 

1 

0.0784314 

KLYSTRON 

PULSED 

GF 

1252 

19.340 

63 

3.2574974 

**  MAGNETRON 

MAGNETRON 

N/R 

GF 

3503 

156.634 

163 

1.0406425 

**  PULSED  GRIDDED 

PULSED  GRIDDED 

N/R 

GF 

938 

8.698 

38 

4.3688204 

**  RECEIVER,  N/R 

RECEIVER,  N/R 

N/R 

GM 

N/R 

115.600 

0 

<  0.0079239 

**  RECEIVER,  PENTODE 
RECEIVER,  PENTODE 

N/R 

GM 

N/R 

370.050 

10 

0.0270234 

**  RECEIVER,  TRIODE 
RECEIVER,  TRIODE 

N/R 

GM 

N/R 

433.870 

1 

0.0023048 

**  TRANSMITTING,  N/R 
TRANSMITTING,  N/R 

N/R 

GF 

145 

1.970 

13 

6.5989848 

**  TRAVELING  WAVE 

TRAVELING  WAVE 

N/R 

N/R 

N/R 

0.266 

0 

«  3.4436090 

TRAVELING  WAVE 

N/R 

GF 

N/R 

4.028 

10 

2.4826216 

**  TWYSTRON 

TWYSTRON 

N/R 

GF 

N/R 

1.642 

8 

4.8721072 

************ 
Predicted 
Fai lure  Rate 
************ 

3.6000000 

N/R 

3.4500000 

3.0600000 

3.0900000 

N/R 

0.1240000 

0.1240000 

N/R 

N/R 

2.0700000 

7.8000000 
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Data  Summary 
Table 


************************* 

*********** 

*********** 

******* 

*********** 

****** 

************ 

************ 

Tube 

Wave 

Application 

Number 

Cumulative 

Number 

Field 

Predicted 

Type 

Type 

Envi ronment 

Fielded 

Part  Hours 

Failed 

Fai lure  Rate 

Fai lure  Rate 

************************* 

*********** 

*★★***★★*** 

******* 

*********** 

****** 

************ 

************ 

**  VACUUM  TUBE 

VACUUM  TUBE 

N/R 

GF 

N/R 

1.427 

14 

9.8107919 

N/R 

**  VIDICON 

VIDICON 

N/R 

GF 

2070 

20.590 

3 

0.1457018 

0. 1470000 
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FIGURE  TUB-1:  TUBE  FAILURE  RATE  VS.  TUBE  TYPE 


Rela  vs 
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Field  experience  data  on  various  relay  types  are  presented  in  this 
section.  Data  from  the  relay  nonoperating  field  experience  detail  data 
section  are  in  order  by  relay  type,  relay  construction,  quality  level, 


application  environment  and  part  number.  The  data  from  this  section 
have  been  sub-grouped  according  to  the  relay  type  and  construction.  All 
relay  data  records  contain  the  following  characteristic  data  fields: 


o  Relay  Type: 


o  Relay  Construction 


o  Poles: 


o  Quality: 


Description  of  the  type  or 
general  application  of  the  relay. 


Description  of  the  physical 
characteristics  of  the  relay. 


Alpha-numeric  field  indicating 
the  contact  configuration  of  the 
relay.  For  example,  2PDT  would 
represent  a  double  pole  double 
throw  relay. 


Codes  which  indicate  the  level 
of  quality  control  a  device  has 
been  subjected  to.  These  codes 
are  based  on  the  level  of 
testing  the  relay  received 
before  being  installed  into  a 
svstem.  Table  REl-1  shows  the 


TABLE  REL-1: 
RELAY  QUALITY  LEVELS 


_ Quality  Levels _ 

Established  Reliability  (R) 

MIL-SPEC 

Lower 


I 


l 


Relay  Storage 
field  Experience 


Component 

Relay  Type 

Relay  Construction 

Poles 

Qual i ty 

App 

Number 

Number 

Part 

Part  Number 

Env 

F i elded 

Failed 

Hours 

**  DRY  CIRCUIT,  ARMATURE 

N/R 

DRY  CIRCUIT 

ARMATURE 

N/R 

MIL-SPEC 

GF 

156 

0 

4.500 

N/R 

DRY  CIRCUIT 

ARMATURE 

SPDT 

MIL-SPEC 

N/R 

0 

0 

2.658 

N/R 

DRY  CIRCUIT 

ARMATURE 

SPOT 

MIL-SPEC 

N/R 

0 

0 

27.872 

N/R 

DRY  CIRCUIT 

ARMATURE 

SPDT 

MIL-SPEC 

N/R 

0 

0 

1.017 

**  GENERAL  PURPOSE, 

,  ARMATURE 

N/R 

GENERAL  PURPOSE 

ARMATURE 

N/R 

MIL-SPEC 

GF 

6210 

2 

61.770 

N/R 

GENERAL  PURPOSE 

ARMATURE 

N/R 

MIL-SPEC 

N/R 

0 

0 

0.724 

N/R 

GENERAL  PURPOSE 

ARMATURE 

N/R 

MIL-SPEC 

N/R 

0 

0 

0.117 

N/R 

GENERAL  DURPOSE 

ARMATURE 

N/R 

MIL-SPEC 

N/R 

0 

0 

0.164 

**  GENERAL  PURPOSE 

,  N/R 

N/R 

GENERAL  PURPOSE 

N/R 

N/R 

MIL-SPEC 

N/R 

0 

19 

587.400 

N/R 

GENERAL  PURPOSE 

N/R 

N/R 

MIL-SPEC 

N/R 

0 

0 

9.360 

N/R 

GENERAL  PURPOSE 

N/R 

N/R 

mil-spec 

NSB 

0 

0 

X^ 

X^ 

o 

o 

**  LATCHING,  ARMATURE 

N/R 

LATCHING 

ARMATURE 

N/R 

MIL-SPEC 

GF 

39 

1 

1.570 

N/R 

LATCHING 

ARMATURE 

N/R 

MIL-SPEC 

GF 

0 

0 

2.020 

N/R 

LATCHING 

ARMATURE 

SPDT 

MIL-SPEC 

N/R 

0 

0 

43.460 

**  LATCHING,  N/R 

N/R 

LATCHING 

N/R 

N/R 

MIL-SPEC 

N/R 

0 

1 

12.330 

**  N/R,  ARMATURE 

5945-00-605-6578 

N/R 

ARMATURE 

N/R 

LOWER 

N/R 

69 

0 

0.981 

5945-00-605-6578 

N/R 

ARMATURE 

N/R 

LOWER 

N/R 

76 

1 

1.078 

5995-00-605-6578 

N/R 

ARMATURE 

N/R 

LOWER 

N/R 

21 

0 

0.299 
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Relay  Storage 
Field  Experience 


Component 

Part  Number 

Relay  Type 

Relay  Construction 

Poles 

Qual i ty 

App 

Env 

Number 

F i elded 

Number 

Failed 

Part 

Hours 

5945-00-435-1833 

N/R 

ARMATURE 

DPDT 

R 

N/R 

296 

0 

4.227 

5945-00-855-7478 

N/R 

ARMATURE 

N/R 

R 

N/R 

76 

1 

1.078 

5°45-00-855-7478 

N/R 

ARMATURE 

N/R 

R 

N/R 

21 

0 

0.299 

5945-00-686  6877 

N/R 

ARMATURE 

SPST 

R 

N/R 

296 

0 

4.227 

**  N/R,  N/R 

5945-00-922-0030 

N/R 

N/R 

N/R 

LOWER 

N/R 

16 

0 

0.232 

5945-00-450-9136 

N/R 

N/R 

N/R 

LOWER 

N/R 

21 

0 

0.299 

5945-00-450-9136 

N/R 

N/R 

N/R 

LOWER 

N/R 

16 

0 

0.232 

5945-00-922-0030 

N/R 

N/R 

N/R 

LOWER 

N/R 

21 

0 

0.299 

5945-00-420-4561 

N/R 

N/R 

N/R 

N/R 

GM 

21 

0 

0.299 

5945-00-919-7749 

N/R 

N/R 

N/R 

N/R 

N/R 

69 

0 

0.981 

5945-00-922-0031 

N/R 

N/R 

N/R 

N/R 

N/R 

16 

0 

0.232 

5999-00-322-0010 

N/R 

N/R 

N/R 

N/R 

N/R 

21 

0 

0.299 

5945-00-057-5655 

N/R 

N/R 

N/R 

N/R 

N/R 

69 

0 

0.981 

5999-00-332-0010 

N/R 

N/R 

N/R 

N/R 

N/R 

76 

0 

1.078 

5945-00-057-5655 

N/R 

N/R 

N/R 

N/R 

N/R 

21 

0 

0.299 

5999-00-332-0010 

N/R 

N/R 

N/R 

N/R 

N/R 

69 

0 

0.981 

5945-00-420-4561 

N/R 

N/R 

N/R 

N/R 

N/R 

69 

0 

0.981 

5999-00-332-0012 

N/R 

N/R 

N/R 

N/R 

N/R 

16 

0 

0.232 

5945-00-919-7748 

N/R 

N/R 

N/R 

N/R 

N/R 

16 

0 

0.232 

SM15AWD-1 

N/R 

N/R 

N/R 

N/R 

N/R 

21 

0 

0.299 

5945-00-919-7749 

N/R 

N/R 

N/R 

N/R 

N/R 

21 

0 

0.299 

SM15AWD1 

N/R 

N/R 

N/R 

N/R 

N/F 

76 

0 

1.078 
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Relay  Storage 
Field  Experience 


Component 

Part  Number 

Relay  Type 

Relay  Construction 

Poles 

Quali ty 

App 

Env 

Number 

F ielded 

Number 

Failed 

Part 

Hours 

5945-00-922-0031 

N/R 

N/R 

N/R 

N/R 

N/R 

21 

0 

0.299 

5945-00-057-5655 

N/R 

N/R 

N/R 

N/R 

N/R 

76 

0 

1  .078 

5945-00-420-4511 

N/R 

N/R 

N/R 

N/R 

N/R 

76 

0 

1.078 

5945-00-420-4561 

N/R 

N/R 

N/R 

N/R 

N/R 

16 

0 

0.232 

5945-00-919-7749 

N/R 

N/R 

N/R 

N/R 

N/R 

76 

0 

1.078 

5945-00-057-5655 

N/R 

N/R 

N/R 

N/R 

N/R 

16 

0 

0.232 

5945-00-435-1833 

N/R 

N/R 

DPDT 

R 

N/R 

105 

0 

1.493 

5945-00-686-6877 

N/R 

N/R 

N/R 

R 

N/R 

16 

0 

0.232 

5945-00-686-6877 

N/R 

N/R 

N/R 

R 

N/R 

69 

0 

0.981 

**  N/R,  VACUUM 
5945-00-435-1833 

N/R 

VACUUM 

N/R 

R 

N/R 

207 

0 

2.944 

5945-00-435-1833 

N/R 

VACUUM 

N/R 

R 

N/R 

380 

n 

5.389 

5945-00-435  1833 

N/R 

VACUUM 

N/R 

R 

N/R 

48 

0 

0.695 

**  TIME  DELAY, 

N/R 

ARMATURE 

TIME  DELAY 

ARMATURE 

N/R 

MIL-SPEC 

GM 

4370 

0 

63.802 

*'  TIME  OELAY, 

N/R 

DRY  REED 

TIME  DELAY 

DRY  REED 

N/R 

MIL-SPEC 

N/R 

0 

0 

0.458 

. 
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The  following  table  presents  the  results  of  the  nonoperating  relay 
data  base  data  merge.  Data  in  this  section  were  derived  from  the  relay 
detail  data  section.  A  merged  data  record  was  computed  for  all  records 
having  identical  relay  types,  relay  constructions,  quality  levels  and 
application  environments.  Part  hours,  number  fielded  and  number  failed 
were  cumulated  for  relays  meeting  these  merge  criteria.  Field  and 
predicted  failure  rates  were  derived  for  each  merged  data  record.  When 
it  was  not  possible  to  compute  a  predicted  failure  rate  a  N/R  appears  in 
the  predicted  failure  rate  column. 
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Relay  Field 
Data  Summary 
Table 


***************  ********************  ********  ***********  ********  ***********  ******  **************  ************ 


Relay  Relay 

Type  Construction 

■kit*  *★**★**★*★★★  ******************** 

Qual i ty 

Level 

******** 

Appl i cat  ion 

Envi ronment 

Itkkkkkkkk-ick 

Number 

F ielded 

******** 

Cumulative 

Part  Hours 

*********** 

Number 

Fai led 

****** 

Field 

Fai lure  Rate 

************** 

Predicted 

Fai lure  Rate 

kkkkkkkkkkkk 

**  DRY  CIRCUIT,  ARMATURE 

DRY  CIRCUIT  ARMATURE 

MIL-SPEC 

GF 

156 

4.500 

0 

<<  0.2035556 

0.0009200 

DRY  CIRCUIT  ARMATURE 

MIL-SPEC 

N/R 

N/R 

31.547 

0 

«  0.0290360 

N/R 

**  GENERAL  PURPOSE,  ARMATURE 

GENERAL  PURPOSE  ARMATURE 

MIL-SPEC 

GF 

6210 

61 . 770 

2 

0.0 323782 

0.0009200 

GENERAL  PURPOSE  ARMATURE 

MIL-SPEC 

N/R 

N/R 

1.005 

0 

s<  0.9114428 

N/R 

**  GENERAL  PURPOSE,  N/R 

GENERAL  PURPOSE  N/R 

MIL-SPEC 

N/R 

N/R 

596.760 

19 

0.0318386 

N/R 

GENERAL  PURPOSE  N/R 

MIL-SPEC 

NS8 

N/R 

144.100 

0 

c  0.0063567 

0.0032000 

**  LATCHING,  ARMATURE 

LATCHING  ARMATURE 

MIL-SPEC 

GF 

39 

3.590 

1 

0.2785515 

0.0009200 

LATCHING  ARMATURE 

MIL-SPEC 

N/R 

N/R 

43.460 

0 

«  0.0210769 

N/R 

**  TIME  DELAY,  ARMATURE 

TIME  DELAY  ARMATURE 

MIL-SPEC 

GM 

4370 

63.802 

0 

<  0.0143569 

0.0032800 

**  TIME  DELAY,  DRY  REED 

TIME  DELAY  DRY  REED 

MIL-SPEC 

N/R 

N/R 

0.458 

0 

«  2.0000000 

N/R 
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Switches 
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Switch  Data  File  Description 


Field  experience  data  on  various  switch  types  are  presented  in  this 
section.  Data  from  the  switch  nonoperating  field  experience  detail  data 
section  have  been  sorted  by  switch  classification,  actuation  style, 
quality  level,  application  environment  and  component  part  number, 
data  records  are  grouped  together 
classifications  and  actuation  styles, 
following  characteristic  data  fields: 


The 

when  they  have  similar  switch 
All  switch  data  records  have  the 


o  Switch  Classification 


o  Actuation  Style: 


The  family  from  which 

this 

swi tch 

belongs. 

Switch 

famil ies 

included 

are 

sensitive 

,  general, 

push 

button , 

rotary  and 

toggle 

swi tches. 

Actuation 

style  indicates  the 

way  in 

which  a 

swi tch 

actuates.  This  will  be  either 
snap  action,  non-snap  action 
or  N/R  in  our  data  base. 


o  Conf: 


Configuration:  Alpha-numeric 
field  indicating  the  contact 
configuration  of  the  switch. 


o  Pos : 


Positions:  Number  of  posi¬ 

tions  the  switch  has. 


o  Quality: 


Codes 

whi 

ich  indicate 

the 

1  evel 

of 

quality  control 

a 

dev  ice 

has 

been  subjected 

to. 

Table 

S-l 

shows  the  vari 

O 

c 

W> 

swi tch 

qua  1 

ity  levels. 
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TABLE  S-l : 

SV'ITCH  QUALITY  LEVELS 


Qua! i ty  Levels 


Established  Reliability  (R) 

MIL-SPEC 

Lower 


o  Actual  Temp:  Average  temperature  which  the 

switch  is  exposed  to  during 
periods  of  nonoperation.  The 
actual  temperature  is  given 
in  degrees  centigrade. 


Switch  Storage 
Field  Experience 


Switch  Actuation 

Classification  Style 

Conf 

Pos  Component 

Part  Number 

Qua! i ty 

Actual 

Temp 

App 

Env 

Number 

F i e l ded 

Number 

Fai led 

Part 

Hours 

**  BASIC  SENSITIVE,  N/R 

BASIC  SENSITIVE  N/R 

N/R 

2  N/R 

MIL-SPEC 

N/R 

N/R 

0 

0 

0.370 

BASIC  SENSITIVE  N/R 

N/R 

2  N/R 

MIL-SPEC 

N/R 

N/R 

0 

0 

1.644 

BASIC  SENSITIVE  N/R 

N/R 

N/R  2910-00-405-6153 

N/R 

N/R 

N/R 

21 

0 

0.299 

BASIC  SENSITIVE  N/R 

N/R 

N/R  5930-00-430-3522 

N/R 

N/R 

N/R 

21 

0 

0.299 

BASIC  SENSITIVE  N/R 

N/R 

N/R  5930-00-430-3532 

N/R 

N/R 

N/R 

76 

0 

1.078 

BASIC  SENSITIVE  N/R 

N/R 

N/R  5930-01-039-3140 

N/R 

N/R 

N/R 

148 

0 

2.113 

BASIC  SENSITIVE  N/R 

N/R 

N/R  M1450351-282 

N/R 

N/R 

N/R 

21 

0 

0.290 

BASIC  SENSITIVE  N/R 

N/R 

N/R  M1450351 -282 

N/R 

N/R 

N/R 

76 

0 

1.078 

BASIC  SENSITIVE  N/R 

N/R 

N/R  MI  450351-282 

N/R 

N/R 

N/R 

69 

0 

0.981 

**  GENERAL,  N/R 


GENERAL 

N/R 

N/R 

2  N/R 

MIL-SPEC  N/R 

GF 

40 

0 

1.870 

GENERAL 

N/R 

N/R 

2  N/R 

MIL -SPEC  N/R 

GF 

40 

2 

1.770 

GENERAL 

N/R 

N/R 

2  N/R 

MIL-SPEC  20 

GF 

1748 

0 

25.520 

GENERAL 

N/R 

N/R 

2  N/R 

MIL-SPEC  N/R 

GF 

23 

0 

0.540 

GENERAL 

N/R 

N/R 

2  N/R 

MIL-SPEC  N/R 

GF 

2070 

0 

20.590 

GENERAL 

N/R 

N/R 

N/R  N/R 

MIL-SPEC  18 

GM 

2142 

1 

34.029 

GENERAL 

N/R 

N/R 

2  N/R 

MIL-SPEC  N/R 

N/R 

0 

10 

31.001 

GENERAL 

N/R 

N/R 

2  N/R 

MIL-SPEC  N/R 

N/R 

2070 

0 

20.590 

GENERAL 

N/R 

N/R 

2  N/R 

MIL -SPEC  N/R 

N/R 

0 

0 

0.111 

GENERAL 

N/R 

N/R 

2  N/R 

MIL-SPEC  N/R 

N/R 

0 

4 

48.300 

GENERAL 

N/R 

N/R 

2  N/R 

MIL-SPEC  N/R 

N/R 

0 

0 

0.066 

GENERAL 

N/R 

N/R 

N/R  N/R 

MIL-SPEC  N/R 

N/R 

0 

0 

3.699 

GENERAL 

N/R 

N/R 

N/R  MS  24655 

N/R  N/R 

A 1  F 

2510 

6 

64.876 
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Switch  Storage 
Field  Experience 


Swi tch 

Classification 

Actuation 

Style 

Conf 

Pos  Component  Qua l i ty 

Part  Number 

Actual 

Temp 

App 

Env 

Number 

F i e l ded 

Number- 

Failed 

Part 

Hours 

GENERAL 

N/R 

N/R 

N/R  MS  24656  N/R 

N/R 

A I  F 

1004 

1 

25.950 

GENERAL 

N/R 

N/R 

N/R  5930-01-021-2378  N/R 

N/R 

GM 

21 

0 

0.299 

GENERAL 

N/R 

N/R 

N/R  2910-00-405-6153  N/R 

N/R 

N/R 

76 

0 

1.078 

GENERAL 

N/R 

N/R 

N/R  2910-00-405-6153  N/R 

N/R 

N/R 

16 

0 

0.232 

GENERAL 

N/R 

N/R 

N/R  2910-00-405-6153  N/R 

N/R 

N/R 

69 

0 

0.981 

GENERAL 

N/R 

N/R 

N/R  5930-00-044-3518  N/R 

N/R 

N/R 

16 

0 

0.232 

GENERAL 

N/R 

N/R 

N/R  5930-00-214-0431  N/R 

N/R 

N/R 

16 

0 

0.232 

GENERAL 

N/R 

N/R 

N/R  5930-00-214-0431  N/R 

N/R 

N/R 

21 

0 

0.299 

GENERAL 

N/R 

N/R 

N/R  5930-00-219-4350  N/R 

N/R 

N/R 

69 

0 

0.981 

GENERAL 

N/R 

N/R 

N/R  5930-00-219-4350  N/R 

N/R 

N/R 

16 

0 

0.232 

GENERAL 

N/R 

N/R 

N/R  5930-00-375-0139  N/R 

N/R 

N/R 

16 

0 

0.232 

GENERAL 

N/R 

M/R 

N/R  593000-375-0139  N/R 

N/R 

N/R 

69 

0 

0.981 

GENERAL 

N/R 

N/R 

N/R  5930-00-375-0139  N/R 

N/R 

N/R 

76 

0 

1.078 

GENERAL 

N/R 

N/R 

N/R  5930-00-375-0139  N/R 

N/R 

N/R 

21 

0 

0.299 

GENERAL 

N/R 

N/R 

N/R  5930-00-430-3532  N/R 

N/R 

N/R 

16 

0 

0.232 

GENERAL 

N/R 

N/R 

N/R  5930-00-430-3532  N/R 

N/R 

N/R 

69 

0 

0.981 

GENERAL 

N/R 

N/R 

N/R  5930-00-584-8344  N/R 

N/R 

N/R 

21 

0 

0.299 

GENERAL 

N/R 

N/R 

N/R  5930-00-601-6342  N/R 

N/R 

N/R 

16 

0 

0.232 

GENERAL 

N/R 

N/R 

N/R  5930-00-601-6342  N/R 

N/R 

N/R 

69 

0 

0.981 

GENERAL 

N/R 

N/R 

N/R  5930-00-615-7880  N/R 

N/R 

N/R 

16 

0 

0.232 

GENERAL 

N/R 

N/R 

N/R  5930-00-615-7880  N/R 

N/R 

N/R 

69 

0 

0.981 

GENERAL 

N/R 

N/R 

N/R  5930-00-621-7133  N/R 

N/R 

N/R 

76 

2 

1.072 

GENERAL 

N/R 

N/R 

N/R  5930-00-621-7133  N/R 

N/R 

N/R 

69 

0 

0.981 
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Swi tch 
Cl  ass  if icat 

GENERAL 

GENERAL 

GENERAL 

GENERAL 

GENERAL 

GENERAL 

GENERAL 

GENERAL 

GENERAL 

GENERAL 

GENERAL 

GENERAL 

GENERAL 

GENERAL 

GENERAL 

GENERAL 

GENERAL 

GENERAL 

GENERAL 

GENERAL 

GENERAL 

GENERAL 

GENERAL 


Switch  Storage 
Field  Experience 


Actuation 

on  Style 

Conf 

Pos 

Component 

Part  Number 

Qual i ty 

Actual 

Temp 

App 

Env 

Number 

F i elded 

Number 

Failed 

Part 

Hours 

N/R 

N/R 

N/R 

5930-00-621-7133 

N/R 

N/R 

N/R 

21 

0 

0.299 

N/R 

N/R 

N/R 

5930-00-621-7133 

N/R 

N/R 

N/R 

16 

0 

0.232 

N/R 

N/R 

N/R 

5930-00-655-1514 

N/R 

N/R 

N/R 

32 

0 

0.463 

N/R 

N/R 

N/R 

5930-00-655-1522 

N/R 

N/R 

N/R 

16 

0 

0.232 

N/R 

N/R 

N/R 

5930-00-655-1575 

N/R 

N/R 

N/R 

16 

0 

0.232 

N/R 

N/R 

N/R 

5930-00-655-1575 

N/R 

N/R 

N/R 

69 

0 

0.981 

N/R 

N/R 

N/R 

5930-00-655-1581 

N/R 

N/R 

N/R 

32 

0 

0.463 

N/R 

N/R 

N/R 

5930-00-655-1582 

N/R 

N/R 

N/R 

16 

0 

0.232 

N/R 

N/R 

N/R 

5930-00-708-3588 

N/R 

N/R 

N/R 

76 

0 

1.078 

N/R 

N/R 

N/R 

5930-00-782-8590 

N/R 

N/R 

N/R 

16 

0 

0.232 

N/R 

N/R 

N/R 

5930-00-854-8344 

N/R 

N/R 

N/R 

76 

0 

1.078 

N/R 

N/R 

N/R 

5930-00-993-4654 

N/R 

N/R 

N/R 

69 

0 

0.981 

N/R 

N/R 

N/R 

5930-00-993-4654 

N/R 

N/R 

N/R 

76 

0 

1.078 

N/R 

N/R 

N/R 

5930-00-993-4654 

N/R 

N/R 

N/R 

21 

0 

0.299 

N/R 

N/R 

N/R 

5930-00-993-4654 

N/R 

N/R 

N/R 

16 

0 

0.232 

N/R 

N/R 

N/R 

5930-01-017-5940 

N/R 

N/R 

N/R 

69 

0 

0.981 

N/R 

N/R 

N/R 

5930-01-017-5940 

N/R 

N/R 

N/R 

21 

0 

0.299 

N/R 

N/R 

N/R 

5930-01-017-5940 

N/R 

N/R 

N/R 

76 

0 

1.078 

N/R 

N/R 

N/R 

5930-01-017-5940 

N/R 

N/R 

N/R 

16 

0 

0.232 

N/R 

N/R 

N/R 

5930-01-039-6721 

N/R 

N/R 

N/R 

148 

1 

2.113 

N/R 

N/R 

N/R 

5930-01-062-0690 

N/R 

220 

N/R 

148 

0 

2.113 

N/R 

N/R 

N/R 

5945-00-016-0798 

N/R 

N/R 

N/R 

21 

0 

0.299 

N/R 

N/R 

N/R 

5945-01-016-0797 

N/R 

N/R 

N/R 

21 

0 

0.299 
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Switch  Storage 
Field  Experience 


Swi tch 

Classi f icat 

ion 

Actuation 

Style 

Conf 

Pos 

Component 

Part  Number 

Quali ty 

Actual 

Temp 

App 

Env 

Number 

F i e l ded 

Number 

Fa i led 

Part 

Hours 

GENERAL 

N/R 

N/R 

N/R 

5945-01-016-0797 

N/R 

N/R 

N/R 

76 

0 

1.078 

GENERAL 

N/R 

N/R 

N/R 

5945-01-016-0797 

N/R 

N/R 

N/R 

76 

0 

1.078 

GENERAL 

N/R 

N/R 

N/R 

8930-00-708-358 

N/R 

N/R 

N/R 

21 

0 

0.299 

GENERAL 

N/R 

N/R 

N/R 

M I 45035 1 -282 

N/R 

N/R 

N/R 

16 

0 

0.232 

**  GENERAL, 

GENERAL 

NON 

•SNAP  ACTION 

NON -SNAP  ACTION 

N/R 

2 

N/R 

MIL-SPEC 

N/R 

GF 

874 

0 

12.760 

GENERAL 

NON -SNAP  ACTION 

N/R 

2 

N/R 

MIL-SPEC 

N/R 

N/R 

0 

6 

25.340 

GENERAL 

NON -SNAP  ACTION 

N/R 

2 

N/R 

MIL-SPEC 

N/R 

N/R 

0 

9 

137.100 

GENERAL 

NON-SNAP  ACTION 

SPST 

2 

N/R 

MIL-SPEC 

N/R 

N/R 

8280 

9 

82.360 

**  GENERAL, 

GENERAL 

SNAP  ACTION 

SNAP  ACTION 

N/R 

N/R 

N/R 

MIL-SPEC 

N/R 

N/R 

0 

2 

5.000 

**  PUSHBUTTON, 

PUSHBUTTON 

SNAP  ACTION 

SNAP  ACTION 

N/R 

N/R 

N/R 

MIL-SPEC 

18 

GM 

1071 

1 

17.015 

PUSHBUTTON 

SNAP  ACTION 

N/R 

2 

N/R 

MIL-SPEC 

N/R 

N/R 

0 

0 

0.603 

**  ROTARY, 

ROTARY 

N/R 

N/R 

N/R 

N/R 

5930-00-214-0431 

N/R 

N/R 

N/R 

69 

0 

0.981 

ROTARY 

N/R 

6PDT 

6 

5930-01-046-6949 

N/R 

N/R 

N/R 

148 

0 

2.113 

ROTARY 

N/R 

N/R 

N/R 

5930-01-055-9251 

N/R 

N/R 

N/R 

148 

2 

2.113 

ROTARY 

N/R 

N/R 

N/R 

72-5322 

N/R 

N/R 

N/R 

148 

0 

2.113 

**  TOGGLE, 

TOGGLE 

N/R 

N/R 

N/R 

N/R 

5930-00-044-3518 

N/R 

N/R 

N/R 

69 

0 

0.981 

TOGGLE 

N/R 

N/R 

N/R 

5930-00-044-3518 

N/R 

N/R 

N/R 

76 

0 

1.078 

TOGGLE 

N/R 

N/R 

N/R 

5930-00-044-3518 

N/R 

N/R 

N/R 

21 

0 

0.299 
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Switch  Storage 
field  Experience 


Swi tch 

Actuation 

Conf 

Pos  Component  Quality 

Actual 

App 

Number 

Number 

Classification 

Style 

Part  Number 

Temp 

Env 

Fielded 

Failed 

TOGGLE 

N/R 

N/R 

N/R  593000-214-0431  N/R 

N/R 

N/R 

76 

0 

TOGGLE 

N/R 

N/R 

N/R  5930-00-601-6342  N/R 

N/R 

N/R 

76 

0 

TOGGLE 

N/R 

N/R 

N/R  5930-00-601-6392  N/R 

N/R 

N/R 

21 

0 

TOGGLE 

N/R 

N/R 

N/R  5930-00-615-7880  N/R 

N/R 

N/R 

76 

0 

TOGGLE 

N/R 

N/R 

N/R  5930-00-615-7880  N/R 

N/R 

N/R 

21 

0 

TOGGLE 

N/R 

N/R 

N/R  5930-00-655-1514  N/R 

N/R 

N/R 

138 

0 

TOGGLE 

N/R 

N/R 

N/R  5930-00-655-1514  N/R 

N/R 

N/R 

21 

0 

TOGGLE 

N/R 

SPST 

2  5930-00-655-1514  N/R 

N/R 

N/R 

148 

0 

TOGGLE 

N/R 

N/R 

N/R  5930-00-655-1522  N/R 

N/R 

N/R 

69 

0 

TOGGLE 

N/R 

N/R 

N/R  5930-00-655-1522  N/R 

N/R 

N/R 

76 

0 

TOGGLE 

N/R 

N/R 

N/R  5930-00-655-1522  N/R 

N/R 

N/R 

21 

0 

TOGGLE 

N/R 

N/R 

N/R  5930-00-655-1544  N/R 

N/R 

N/R 

76 

0 

TOGGLE 

N/R 

N/R 

N/R  5930-00-655-1544  N/R 

N/R 

N/R 

76 

0 

TOGGLE 

N/R 

N/R 

N/R  5930-00-655-1581  N/R 

N/R 

N/R 

138 

0 

TOGGLE 

N/R 

N/R 

N/R  5930-00-655-1581  N/R 

N/R 

N/R 

152 

0 

TOGGLE 

N/R 

N/R 

N/R  5930-00-655-1581  N/R 

N/R 

N/R 

42 

0 

TOGGLE 

N/R 

N/R 

N/R  5930-00-655-1582  N/R 

N/R 

N/R 

69 

0 

TOGGLE 

N/R 

N/R 

N/R  5930-00-655-1582  N/R 

N/R 

N/R 

76 

0 

TOGGLE 

N/R 

N/R 

N/R  5930-00-655-1582  N/R 

N/R 

N/R 

21 

0 

TOGGLE 

N/R 

N/R 

N/R  5930-00-655-1584  N/R 

N/R 

N/R 

21 

0 

TOGGLE 

N/R 

N/R 

N/R  5930-00-782-8590  N/R 

N/R 

N/R 

69 

2 

TOGGLE 

N/R 

N/R 

N/R  5930-00-782-8590  N/R 

N/R 

N/R 

76 

0 

TOGGLE 

N/R 

N/R 

N/R  5930-00-782-8590  N/R 

N/R 

N/R 

21 

0 

Part 

Hours 

1.078 

1.078 

0.299 

1.078 

0.299 

1.963 

0.299 

2.113 

0.981 

1.078 

0.299 

1.078 

1.078 

1.963 

2.156 

0.597 

0.981 

1.078 

0.299 

0.299 

0.981 

1.078 

0.299 
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Switch  Storage 
Field  Experience 


Switch 

Classification 

Actuation 

Style 

Conf 

Pos  Component  Quality 

Part  Number 

Actual 

Temp 

App 

Env 

Number 

Fielded 

Number 

Failed 

Part 

Hours 

TOGGLE 

N/R 

N/R 

N/R  5930-00-945-1592  N/R 

N/R 

N/R 

21 

0 

0.299 

TOGGLE 

N/R 

N/R 

N/R  5930-00-945-1592  N/R 

N/R 

N/R 

76 

0 

1.078 

**  TOGGLE,  SNAP  ACTION 


TOGGLE 

SNAP  ACTION 

SPOT 

3  N/R 

MIL-SPEC  20 

GF 

874 

0 

12.760 

TOGGLE 

SNAP  ACTION 

N/R 

N/R  N/R 

MIL-SPEC  N/R 

GM 

240 

0 

5.256 

TOGGLE 

SNAP  ACTION 

N/R 

N/R  N/R 

MIL-SPEC  N/R 

N/R 

0 

0 

1.274 

TOGGLE 

SNAP  ACTION 

N/R 

N/R  N/R 

MIL-SPEC  N/R 

N/R 

0 

0 

0.056 

TOGGLE 

SNAP  ACTION 

N/R 

N/R  N/R 

MIL-SPEC  N/R 

N/R 

0 

0 

0.178 

TOGGLE 

SNAP  ACTION 

N/R 

N/R  N/R 

MIL-SPEC  N/R 

N/R 

0 

0 

0.167 

TOGGLE 

SNAP  ACTION 

N/R 

N/R  N/R 

MIL-SPEC  N/R 

N/R 

0 

0 

1.010 

TOGGLE 

SNAP  ACTION 

N/R 

N/R  N/R 

MIL-SPEC  N/R 

N/R 

0 

4 

38.688 

TOGGLE 

SNAP  ACTION 

N/R 

N/R  N/R 

MIL-SPEC  N/R 

N/R 

0 

0 

0.242 

TOGGLE 

SNAP  ACTION 

N/R 

N/R  N/R 

MIL-SPEC  N/R 

N/R 

0 

0 

0.370 

TOGGLE 

SNAP  ACTION 

N/R 

N/R  N/R 

MIL-SPEC  N/R 

N/R 

0 

1 

3.442 

TOGGLE 

SNAP  ACTION 

N/R 

N/R  N/R 

MIL-SPEC  N/R 

N/R 

0 

6 

37.200 

TOGGLE 

SNAP  ACTION 

N/R 

N/R  N/R 

MIL-SPEC  N/R 

N/R 

0 

0 

6.658 

TOGGLE 

SNAP  ACTION 

N/R 

N/R  N/R 

MIL-SPEC  N/R 

N/R 

0 

0 

3.095 

TOGGLE 

SNAP  ACTION 

N/R 

2  N/R 

MIL-SPEC  N/R 

N/R 

0 

0 

43.328 
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The  following  table  presents  the  results  of  the  nonoperating  switch 
data  base  merge.  Data  in  this  section  were  derived  from  the  switch 
detail  data  section.  A  merged  data  record  was  computed  for  all  records 
having  identical  switch  classifications,  application  environments  and 
quality  levels.  Part  hours  and  failures  were  cumulated  for  switches 
meeting  these  criteria.  Field  and  predicted  failure  rates  were  derived 
for  each  merged  data  record.  When  it  was  not  possible  to  compute  a 
predicted  failure  rate  a  N/R  appears  in  the  predicted  failure  rate 
column. 
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Switch  Field 
Data  Summary 
Table 


********************  ********  ★***★***★★*  *******  ***********  ******  ************  ************ 

Switch  Quality  Application  Number  Cumulative  Number  Field  Predicted 


Classi f icat i on 

******************** 

Level 

******** 

Environment 

*********** 

F i elded 

******* 

Part  Hours 

*********** 

Fai led 

****** 

Fai lure  Rate 

************ 

Fai lui e  Rate 

************ 

**  BASIC  SENSITIVE 

BASIC  SENSITIVE 

MIL-SPEC 

N/R 

N/R 

2.014 

0 

«  0.4548163 

N/R 

BASIC  SENSITIVE 

N/R 

N/R 

432 

6.147 

0 

«  0.1490158 

N/R 

**  GENERAL 

GENERAL 

MIL-SPEC 

GF 

4795 

63.050 

2 

0.0317209 

0.0870000 

GENERAL 

MIL-SPEC 

GM 

2142 

34.029 

1 

0.0293867 

0.3900000 

GENERAL 

MIL-SPEC 

N/R 

10350 

353.567 

40 

0.1131327 

N/R 

GENERAL 

N/R 

AIF 

3514 

90.826 

7 

0.0770704 

N/R 

GENERAL 

N/R 

GM 

21 

0.299 

0 

«  3.0635452 

N/R 

GENERAL 

N/R 

N/R 

2179 

31.067 

3 

0.0965655 

N/R 

**  PUSHBUTTON 

PUSHBUTTON 

MIL-SPEC 

GM 

1071 

17.015 

1 

0.0587717 

0.3900000 

PUSHBUTTON 

MIL-SPEC 

N/R 

N/R 

0.603 

0 

«  1.5190713 

N/R 

**  ROTARY 

ROTARY 

N/R 

N/R 

513 

7.320 

2 

0.2732240 

N/R 

**  TOGGLE 

TOGGLE 

MIL-SPEC 

GF 

874 

12.760 

0 

«  0.0717868 

0.0870000 

TOGGLE 

MIL-SPEC 

GM 

240 

5.256 

0 

«  0.1742770 

0.3900000 

TOGGLE 

MIL-SPEC 

N/R 

N/R 

135.708 

11 

0.0810564 

N/R 

TOGGLE 

N/R 

N/R 

1843 

26.187 

2 

0.0763738 

N/R 
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leiers 
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Field  experience  on  a  variety  of  meter  types  are  predicted  in  this 
section.  Data  from  the  meter  nonoperating  field  experience  detail  data 
section  are  sorted  by  part  type,  application  environment  and  part  number 
and  are  grouped  according  to  the  part  type.  The  following  describe  the 
characteristic  data  fields  for  meters. 

o  Part  Type:  Description  of  the  type  of 

meter.  Data  is  presented  for 
ammeters.  Elapsed  Time 
Indictors,  voltmeters  and 
wattmeters. 


Meter  Storage 
Field  Experience 


Part  Type 

Component 

Part  Number 

Appl i cat  ion 

Envi ronment 

Number 

Fielded 

Part 

Hours 

Qty 

Fail 

**  AMMETER 

AMMETER 

6625-00-004-8060 

GM 

69 

0.981 

1 

AMMETER 

6625-00-004-8066 

GM 

76 

1.078 

2 

AMMETER 

6625-00-081-5840 

GM 

21 

0.299 

0 

AMMETER 

6625-00-869-3141 

GM 

69 

0.981 

2 

AMMETER 

6625-00-869-3141 

GM 

76 

1.078 

0 

AMMETER 

6625-00-869-3141 

GM 

21 

0.299 

0 

AMMETER 

6625-01-038-6829 

GM 

148 

0.211 

4 

**  ELAPSED  TIME 


ELAPSEO  TIME 

6645-00-089-8842 

GM 

21 

0.299 

0 

ELAPSED  TIME 

6645-00-089-8842 

GM 

293 

0.423 

14 

ELAPSED  TIME 

6645-00-089-8842 

GM 

76 

1.078 

0 

ELAPSED  TIME 

6645-00-089-8842 

GM 

69 

0.981 

0 

**  N/R 


N/R 

6625-00-003-0971 

GM 

76 

1.078 

0 

N/R 

6625-00-003-0972 

GM 

21 

0.299 

0 

N/R 

6625-00-003-0975 

GM 

16 

0.232 

0 

N/R 

6625-00-004-8066 

GM 

16 

0.232 

0 

N/R 

6625-00-869-3141 

GM 

16 

1.078 

0 

N/R 

6625-00-869-3144 

GM 

16 

0.232 

0 

N/R 

6625-00-869-3144 

GM 

76 

1.078 

0 

N/R 

6625-01-038-6869 

GM 

148 

0.211 

7 

N/R 

6625-01-046-5767 

GM 

148 

0.211 

0 

N/R 

6645-00-089-8842 

GM 

16 

1.078 

0 
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Meter  Storage 
Field  Experience 


Part  Type 

Component 

Part  Number 

Appl i cation 

Envi ronment 

Number 

F i elded 

Part 

Hours 

Oty 

Fai  l 

**  VOLTMETER 

VOLTMETER 

6625-00-038-6826 

GM 

148 

0.211 

0 

VOLTMETER 

6625-00-321-6365 

GM 

148 

0.211 

4 

VOLTMETER 

6625-00-869-3144 

GM 

69 

0.981 

2 

VOLTMETER 

6625-00-869-3144 

GM 

21 

0.299 

0 

**  WATTMETER 

WATTMETER 

6625-00-003-0975 

GM 

76 

1.078 

0 

WATTMETER 

6625-00-003-0975 

GM 

69 

0.981 

4 

WATTMETER 

6625-00-003-0975 

GM 

21 

0.299 

0 
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Meter  Summary 

The  following  table  presents  the  results  of  the  nonoperating  meter 
data  base  data  merge.  Data  in  this  section  were  derived  from  the  meter 
detail  data  section.  A  merged  data  record  was  computed  for  all  records 
having  identical  part  types  and  classifications  application 
environments.  Part  hours,  number  fielded  and  number  of  failure  were 
cumulated  for  meters  meeting  these  criteria.  Field  and  predicted 
failure  rates  were  derived  for  each  merged  data  record. 
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Meter  Field 
Data  Summary 
Table 


*********  ***********  ********  ***********  ******  ************** 

Meter  Application  Number  Cumulative  Number  Field 

Type  Environment  Fielded  Part  Hours  Failed  Failure  Rate 

*********  ***********  ********  ***********  ******  ************** 


**  AMMETER 

AMMETER  GM  480  4.927  9  1.8266694 


**  ELAPSED  TIME 

ELAPSED  GM  459  2.781  14  5.0341604 

TIME 


**  N/R 
N/R  GM 


**  VOLTMETER 
VOLTMETER  GM 


**  WATTMETER 
UATTMETER  GM 


549  5.729  7  1.2218537 


386  1.702  6  3.5252644 


166  2.358  4  1.6963528 


************ 
Predicted 
Fai lure  Rate 
************ 


1 .4000000 


1 .4000000 


1 .4000000 


1.4000000 


1.4000000 
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Connectors 
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Field  experience  data  on  various  connectors  are  outlined  in  this 
section.  Data  from  the  connector  nonoperating  field  experience  detail 
data  section  have  been  sorted  by  application  environment  and  part  number 
and  are  grouped  by  application  environment. 
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Connector  Storage 
Field  Experience 


Part  Number 

Appl i cat i on 

Envi ronment 

Number 

Fielded 

Part 

Hours 

**  A I  F 

220GB -0515 

AIF 

6024 

155.700 

2DB-52P 

AIF 

502 

12.975 

2DBF-52P 

AIF 

502 

12.975 

4-174058-01 

AIF 

502 

12.975 

7009-5507-001 

AIF 

502 

12.975 

7009-5527-001 

AIF 

502 

12.975 

7025-9826-001 

AIF 

8534 

220.580 

7026-9824-001 

AIF 

12048 

311.400 

DCMM27W2P 

AIF 

502 

12.975 

DCMMF - 27U2S 

AIF 

502 

12.975 

DEMM-5UIS 

AIF 

502 

12.975 

M83723/15N 

AIF 

502 

12.975 

M83723/73R 

AIF 

1004 

25.950 

M83733106RB101 

AIF 

502 

12.975 

MS2430814 -  306 

AIF 

502 

12.975 

MS274G8T23F355 

AIF 

502 

12.975 

MS55302 

AIF 

4016 

103.600 

MS90335 - 1 

AIF 

502 

12.975 

**  GM 


10250226-3 

GM 

21 

0.299 

10250226-3 

GM 

76 

1.078 

13222E9727 

GM 

21 

0.299 

13222E9727 

GM 

76 

1.078 

Number 

Failed 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

0 

0 

0 

0 
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Connector  Storage 
Field  Experience 


Part  Number 

Appl i cat i on 

Envi ronment 

Number 

Fielded 

Part 

Hours 

Number 

Failed 

5035-00-024-1050 

GM 

21 

0.299 

0 

5035-00-024-1050 

CM 

76 

1.078 

0 

5835-00-367-7625 

GM 

76 

1.078 

0 

5935-00-007-2179 

GM 

42 

0.597 

0 

5935-00-007-2179 

GM 

76 

1.078 

0 

5935-00-007-2179 

GM 

76 

1.078 

0 

5935-00-007-2179 

GM 

69 

0.981 

0 

5935-00-007-2179 

GM 

16 

0.232 

0 

5935-00-024-1038 

GM 

16 

0.232 

0 

5935-00-024-1038 

GM 

69 

0.981 

0 

5935-00-024-1050 

GM 

16 

0.232 

0 

5935-00-024-1050 

GM 

69 

0.981 

0 

5935-00-115-2307 

GM 

63 

0.896 

0 

5935-00-167-7775 

GM 

42 

0.597 

0 

5935-00-295-640 

GM 

21 

0.299 

0 

5935-00-295-6403 

GM 

76 

1  .078 

0 

5935-00-295-6403 

GM 

16 

0.232 

0 

593500-295-6403 

GM 

69 

0.981 

0 

5935-00-367-725 

GM 

21 

0.299 

0 

5935-00-367-7625 

GM 

16 

0.232 

0 

5935-00-367-7625 

GM 

69 

0.981 

0 

5935-00-546-135 

GM 

21 

0.299 

0 

5935-00-546- 1355 

GM 

76 

1.078 

0 
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Part  Number 

5935-00-557-2054 

5935-00-564-1355 

5935-00-564-1355 

5935-00-564-1355 

5935-00-601-6372 

5935-00-601-6375 

5935-00-608-1876 

5935-00-608-1876 

5935-00-608-1876 

5935-00-608- 1876 

5935-00-608-1876 

5935-00-608-1876 

5935-00-608-1876 

5935-00-702-4199 

5935-00-721-049 

5935-00-721-0496 

5935-00-755-289? 

5935-00-755-2892 

5935-00-800-282 

5935-00-800-2824 

5935-00-806-3564 

5935-00-806-4588 

5935-00-806-4588 


Connector  Storage 
Field  Experience 


Appl i cat i on 

Envi ronment 

Number 

Fielded 

Part 

Hours 

Number 

Failed 

GM 

21 

0.299 

0 

GM 

16 

0.232 

0 

GM 

69 

0.981 

0 

GM 

142 

2.113 

0 

GM 

69 

0.981 

0 

GM 

16 

0.232 

0 

GM 

42 

0.597 

0 

GM 

16 

0.232 

0 

GM 

76 

1.078 

0 

GM 

16 

0.232 

0 

GM 

76 

1.078 

0 

GM 

69 

0.981 

0 

GM 

69 

0.981 

0 

GM 

128 

1  .852 

0 

GM 

42 

0.597 

0 

GM 

16 

0.232 

0 

GM 

69 

0.981 

0 

GM 

16 

0.232 

0 

GM 

42 

0.597 

0 

GM 

16 

0.232 

0 

GM 

21 

0.299 

0 

GM 

16 

0.232 

0 

GM 

69 

0.981 

0 
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Connector  Storage 
Field  Experience 

Part  Number 

Appt i cat  ion 
Envi ronment 

Number 

Fielded 

Part 

Hours 

Number 

Fa i led 

5935-00-813-472 

GM 

21 

0.299 

0 

5935 -00 -81 3 -4722 

GM 

16 

0.232 

0 

5935-00-827-9045 

GM 

21 

0.299 

0 

5935-00-827-9045 

GM 

16 

0.232 

0 

5935-00-839-9681 

GM 

69 

0.981 

0 

5935-00-839-9681 

GM 

16 

0.232 

0 

5935-00-933-7841 

GM 

69 

0.981 

0 

5935-00-938-7841 

GM 

16 

0.232 

0 

5935-01-015-209 

GM 

21 

0.299 

0 

5935-01-015-2098 

GM 

69 

0.981 

0 

5935-01-015-2098 

GM 

76 

1.078 

0 

5935-01-015-2098 

GM 

16 

0.232 

0 

5935-01-049-3181 

GM 

492 

8.453 

0 

MS25251 - 12 

GM 

64 

0.926 

0 

MS25251  - 12 

GM 

276 

3.925 

0 

MS27144- 1 

GM 

138 

1 .963 

0 

MS27144- 1 

GM 

32 

0.463 

0 

MS27144- 1 

GM 

380 

5.389 

0 

MS3100RXX-XX 

GM 

1184 

16.907 

0 

MS3101RXX • XX 

GM 

228 

3.234 

0 

MS3101 RXX -XX 

GM 

63 

0.896 

0 

MS3102RXX-XX 

GM 

2128 

30.180 

0 

MS3 102RXX- XX 

588 

8.360 

0 

ffl 


Connector  Storage 
Field  Experience 


Part  Number 

Appl i cat  ion 

Envi ronment 

Number 

Fielded 

Part 

Hours 

Number 

Fai  led 

MS3102RXX-XX 

GM 

448 

6.483 

0 

MS31 02RXX -  XX 

GM 

1725 

24.532 

0 

MS31 06RXX • XX 

GM 

987 

14.033 

0 

MS31 06RXX-XX 

GM 

1480 

21.134 

0 

MS3106RXX-XX 

GM 

592 

8.566 

0 

MS3106RXX-XX 

GM 

2888 

40.959 

0 

MS3106RXX-XX 

GM 

2208 

31 .40' 

0 

MS3108RXX-XX 

GM 

32 

0.463 

0 

MS3103RXX-XX 

GM 

138 

1.963 

0 

MS31 08RXX ■ XX 

GM 

152 

2.100 

0 

MS3108RXX-XX 

GM 

148 

2.113 

0 

MS75058- 1 

GM 

148 

2.113 

0 

N/R 

GM 

127449 

2024.700 

0 

N/R 

GM 

23598 

344.541 

1 
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The  following  table  presents  the  results  of  the  nonoperating 
connector  data  base  Hata  merge.  Data  in  this  section  were  derived  from 
the  connector  detail  data  section.  A  merged  data  record  was  computed  for 
all  records  having  identical  application  environments.  Part  hours, 
number  fielded  and  number  failed  were  cumulated  for  connectors  meeting 
these  criteria.  Field  and  predicted  failure  rates  were  derived  for  each 
merged  data  record. 
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Connector  Field 
Data  Summary 
Table 


*********** 

******** 

*********** 

****** 

************** 

Application 

Number 

Cumulat i ve 

Number 

Field 

Envi ronment 

Fielded 

Part  Hours 

Fai led 

Fai lure  Rate 

*********** 

******** 

*********** 

•kkkkkkvkkkklrkit 

*•  CONNECTOR 

,  AIF 

AIF 

38152 

986.105 

1 

0.0010141 

**  CONNECTOR 

,  GM 

GM 

170430 

2646.700 

1 

0.0003778 

************ 

Predicted 
Fai lure  Rate 
******* ***** 


0.0048400 


0.0036520 
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Miscellaneous 
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Miscellaneous  Component  Data  File  Descriptions 

Field  experience  on  numerous  miscellaneous  part  types  are  reported 
in  this  data  section.  Data  from  this  section  have  been  collected  from 
numerous  data  sources.  These  data  points  may  consist  of  many  merged 
detail  data  records  but  unfortunately  many  of  them  can  not  be  traced 
back  to  their  original  source.  The  data  points  have  been  assembled  here 
to  present  as  much  information  on  component  nonoperating  reliability  as 
possible.  Several  of  these  data  points  are  from  the  Reliability 

Analysis  Center's  nonelectronic  parts  reliability  data  base  and  have 

previously  been  published  in  NPRD-3,  "Nonelectronic  Parts  Reliability 
Data".  The  data  presented  in  this  table  are  sorted  by  component 

classification,  and  component  description  and  have  been  grouped  by 
component  classification.  Because  of  the  nature  of  several  of  these 

component  types,  an  MTBF  was  derived  and  is  presented  in  the  data 
tables.  The  following  characteristic  data  fields  make  up  each  data 

record : 

o  Component  Classification:  General  family  for  which  this 

component  belongs. 

o  Component  Description:  Field  used  to  further 

describe  the  component. 

o  MTBF:  Mean-Time-Between-Failure. 

The  MTBF  was  computed  by 
dividing  the  total  hours  and 
failures.  In  the  case  of 
zero  failure  items  .916 
failures  is  assumed  (see 
Section  1  for  explanation). 
MTBF  is  presented  in  these 
tables  because  many  of  the 
part  types  may  be  considered 
small  systems. 
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Miscellaneous  Component 
Data  Summary 
Table 


************************* 

************ 

*********** 

****** 

********** 

Component 

Component 

Field 

Cumulative 

Number 

MTBF 

Classification 

************************* 

Description 

************************* 

Fai lur°  Rate 

****★★****★★ 

Part  Hours 

*********** 

Fai led 

****** 

********** 

**  ACCELEROMETER 

ACCELEROMETER 

ANGULAR 

«  0.1767657 

5.182 

0 

5657206 

ACCELEROMETER 

GENERAL 

0.4191471 

329.240 

138 

2385797 

ACCELEROMETER 

LINEAR 

«  0.3241531 

2.826 

0 

3085152 

ACCELEROMETER 

PENDULUM 

1.9233852 

6.239 

12 

519917 

**  ACCUMULATOR 

ACCUMULATOR 

HYDRAULIC 

0.2056321 

179.933 

37 

4863054 

**  ACTUATOR 

ACTUATOR 

EXPLOSIVE 

0.0627716 

207.100 

13 

15930771 

ACTUATOR 

LINEAR 

0.3544069 

36.681 

13 

2821615 

ACTUATOR 

LINEAR,  PNEUMATIC 

0.2461084 

32.506 

8 

4063250 

**  BATTERY 

BATTERY 

GENERAL 

0.0049377 

405.049 

2 

202523442 

BATTERY 

LITHIUM 

<  12.2750000 

N/R 

0 

81466 

BATTERY 

MERCURY 

1.4984079 

5.339 

8 

667375 

BATTERY 

RECHARGEABLE 

0.0163808 

732.564 

12 

61047080 

**  BEARING 

BEARING 

BALL 

0.0099663 

903.040 

9 

100338140 

**  BELLOWS 

BELLOWS 

DIAPHRAGM  BURST 

«  1.3836858 

0.662 

0 

722707 

BELLOWS 

EXPLOSIVE 

<  0.0139634 

65.600 

0 

71615796 

BELLOWS 

GENERAL 

<  0.0677515 

13.520 

0 

14759821 
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Miscellaneous  Component 
Data  Summary 
Table 


*************************  *************************  ************  ***********  ******  ********** 

Conponent  Component  Field  Cumulative  Number  MTBF 

Classification  Description  Failure  Rate  Part  Hours  Failed 

*************************  *************************  ************  ***********  ******  ********** 


**  CAPACITOR 

CAPACITOR 

VARIABLE 

0.0202143 

49.470 

1 

49*69930 

**  CIRCUIT  BOARD 

CIRCUIT  BOARD 

PLATED  THROUGH  HOLES 

< 

0.0001119 

8183.538 

0  8936550492 

CIRCUIT  BOARD 

SINGLE  SIDED 

0.8264463 

1  210 

1 

1210000 

**  CIRCUIT  BREAKERS 

CIRCUIT  BREAKERS 

GENERAL 

< 

0.2900000 

N/R 

0 

3448276 

CIRCUIT  BREAKERS 

THERMAL 

0.0558316 

17.911 

1 

17911000 

**  COMPRESSOR 

COMPRESSOR 

GENERAL 

« 

3.7540984 

0.244 

0 

266376 

**  CONNECTIONS 

CONNECTIONS 

SOLDER,  GENERAL 

< 

0.0001501 

6101.826 

0 

6662225183 

CONNECTIONS 

SOLDER,  HAND  LAP 

0.0001901 

52594.180 

10 

5260389269 

**  CONNECTOR  PINS 

CONNECTOR  PINS 

GENERAL 

< 

0.0003273 

2798.310 

O 

3055300947 

**  CONNECTORS 

CONNECTORS 

CYLINDRICAL 

< 

0.0132269 

69.253 

0 

75603505 

CONNECTORS 

GENERAL 

<< 

3.5095785 

0.261 

0 

284935 

CONNECTORS 

PIN 

< 

0.0003273 

2798.310 

0 

3055300947 

CONNECTORS 

PRINTED  WIRING  BOARD 

<< 

0.0647808 

14.140 

0 

15436673 

**  DUMMY  TOADS 

DUMMY  LOAOS 

N/R 

< 

0.0110000 

N/R 

0 

90909091 
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Miscellaneous  Component 
Data  Summary 
Table 


************************* 

************************* 

************ 

********  ;.-** 

****** 

********** 

Component 

Component 

Field 

Cumulat i ve 

Number 

MTBF 

Classification 

************************* 

Description 

************************* 

Fai lure  Rate 

************ 

Part  Hours 

*********** 

Fai Led 

****** 

********** 

**  ELECTRIC  MOTORS 

ELECTRIC  MOTORS 

AC 

<  0.0450000 

N/R 

0 

22222222 

ELECTRIC  MOTORS 

DC 

<  0.045GG0C 

N/R 

0 

22222222 

ELECTRIC  MOTORS 

FULL  H.P. 

0.4990020 

2.004 

1 

2004000 

ELECTRIC  MOTORS 

SENSOR 

0.5452563 

18.340 

10 

1834000 

ELECTRIC  MOTORS 

SOLENOID 

«  2.3792208 

0.385 

0 

420306 

ELECTRIC  MOTORS 

TORQUE 

«  0.2202982 

4.158 

0 

4539302 

**  ENGINE 

ENGINE 

DIESEL 

0.8983573 

7.792 

7 

1113143 

**  FAN 

FAN 

AXIAL 

«  0.1355030 

6.760 

0 

7379910 

FAN 

CENTRIFUGAL 

<<  1.6745887 

0.547 

0 

597162 

FAN 

GENERAL 

<<  0.4163636 

2.200 

0 

2401747 

**  FIBER  OPTIC  CABLES 

FIBER  OPTIC  CABLES 

SINGLE  (PER  FIBER  KM) 

<  0.0140000 

N/R 

0 

71428571 

**  FILTER 

FILTER 

FLUID 

«  0.0341028 

26.860 

0 

29323105 

**  FITTINGS,  HYDRAULIC 

FITTINGS,  HYDRAULIC 

QUICK  DISCONNECT 

0.4611483 

8.674 

4 

2168500 

**  FUSES 

FUSES 

GENERAL 

<  0.0014000 

N/R 

n 

u 

t  IHLUj f  1 H 
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Miscellaneous  Component 
Data  Summary 
Table 


************************* 

************************* 

************ 

*********** 

****** 

********** 

Component 

Component 

f  ietci 

Cumulative 

Number 

MTBF 

Classification 

************************* 

Description 

************************* 

Fa i lure  Rate 

************ 

Part  Hours 

*********** 

Failed 

****** 

********** 

**  GASKETS 

GASKETS 

GENERAL 

<  0.0112919 

81.120 

0 

88559056 

**  GENERATOR 

GENERATOR 

AC 

1.2234457 

8.991 

11 

817364 

GENERATOR 

GENERAL 

«  1.0663562 

0.859 

0 

937773 

GENERATOR 

HOT  GAS 

«  0.7809037 

1.173 

0 

1280568 

GENERATOR 

TURBINE 

38.4615385 

0.078 

3 

26000 

**  GYROSCOPE 

GYROSCOPE 

GENERAL 

0.2471042 

518.000 

128 

4046876 

GYROSCOPE 

RATE  INTEGRATING 

0.4086111 

178.654 

73 

2447315 

**  HEATER 

HEATER 

ELECTRIC,  GENERAL 

«  0.2681499 

3.416 

0 

3729257 

**  HOSE 

HOSE 

HYDRAULIC 

«  2.7757576 

0.330 

0 

360262 

HOSE 

HYDRAULIC,  FLEXIBLE 

1.7460713 

4.009 

7 

572714 

**  IGNITERS 

IGNITERS 

ELECTRIC 

0.0193611 

516.500 

10 

51649958 

IGNITERS 

EXPLOSIVE  BOLTS 

«  0.0561963 

16.300 

0 

17794766 

IGNITERS 

EXPLOSIVE  MOTOR 

«  0.0383264 

23.900 

0 

26091676 

IGNITERS 

EXPLOSIVE  SUITCH 

0.0048193 

415.000 

2 

207499014 

IGNITERS 

EXPLOSIVE,  GENERAL 

«  0.3259786 

2.810 

0 

3067686 

IGNITERS 

GAS  GENERATOR 

«  0.0275133 

33.293 

0 

36346058 
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Miscellaneous  Component 
Data  Summary 
Table 


******* ********* ********* 

Component 

Classification 

************************* 

************************* 

Component 

Description 

************************* 

************ 

Field 

Fa i lure  Rate 

************ 

*********** 

Cumulat i ve 

Part  Hours 

*********** 

****** 

Number 

Fa i ted 

****** 

********** 

MTBF 

********** 

IGNITERS 

PYROGEN 

«  0.0366444 

24.997 

0 

27289299 

IGNITERS 

PYROTEC 

0.3035362 

13.178 

4 

3294500 

IGNITERS 

ROCKET,  JET  MOTOR 

0.1034501 

38.666 

4 

9666496 

IGNITERS 

SOLID  PROPELLENT 

«  0.5344224 

1.714 

0 

1871179 

IGNITERS 

SQUIB  EXPLOSIVE 

«  0.5328679 

1.719 

0 

1876638 

**  LAMPS 

LAMPS 

INCANDESCENT 

<  0.1100000 

N/R 

0 

9090909 

LAMPS 

NEON 

<  0.0290000 

N/R 

0 

34482759 

*  .'iAuNCT  I C  CORES 

MAGNETIC  CORES 

N/R 

<  0.000025 

35799.142 

0 

**  MANIFOLD 

MANIFOLD 

GENERAL 

0.6129329 

3.263 

2 

1631500 

**  MECHANICAL  DEVICE 

MECHANICAL  DEVICE 

POWER  TRANSMITTER 

0.1119946 

8.929 

1 

8929002 

MECHANICAL  DEVICE 

SPRING 

«  5.5515152 

0.165 

0 

180131 

**  MEMORY  DISK 

MEMORY  DISK 

N/R 

0.1480000 

6.760 

1 

6756757 

**  METERS 

METERS 

ELAPSED  TIME 

<  1.2000000 

N/R 

0 

833333 

METERS 

GENERAL 

<  1.4000000 

N/R 

0 

714286 

**  MICROWAVE  ELEMENTS 

MICROWAVE  ELEMENTS 

ATTENUATORS  AND  FIXED 

<  C. 0000001 

N/R 

0 

.100  E+14 
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Miscellaneous  Component 
Data  Summary 
Table 


************************* 

Component 

Classi f i cat i on 

************** *********** 

************************* 

Component 

Descr i pt  1  on 

************************* 

**ji*****KMK* 

Field 

Fai lure  Rate 

************ 

*********** 

Cumulative 

Part  Hours 

*********** 

****** 

Number 

Failed 

****** 

*  ******  *** 

MTBF 

********** 

MICROWAVE  ELEMENTS 

VARIABLE 

<  0.0140000 

N/R 

0 

71428571 

**  MICROWAVE  FERRITE  DEVICE 

MICROWAVE  FERRITE  DEVICE  N/R 

<  0.0430000 

N/R 

0 

23255814 

**  MOTOR  GENERATOR  SET 

MOTOR  GENERATOR  SET 

DIESEL 

9.5435685 

2.410 

23 

104783 

MOTOR  GENERATOR  SET 

GASOLINE 

2.7027027 

0.740 

2 

370000 

MOTOR  GENERATOR  SET 

GENERAL 

56.1122244 

0.499 

28 

17821 

**  PUMP 

PUMP 

CENTRIFUGAL 

0.2000000 

160.000 

32 

5000000 

PUMP 

FIXED  DISPLACEMENT 

0.2500000 

540.000 

135 

4000000 

PUMP 

FUEL 

«  0.0378756 

24 . 2 1 0 

0 

26430135 

PUMP 

HYDRAULIC 

0.1266384 

142.137 

18 

7896499 

PUMP 

PISTON 

0.5814815 

270.000 

i  37 

1719745 

PUMP 

VANE 

0.2761905 

210.000 

58 

3620689 

PUMP 

VARIABLE  DISPLACEMENT 

0.2000000 

100.000 

20 

5CC0000 

**  QUARTZ  CRYSTALS 

QUARTZ  CRYSTALS 

GENERAL 

<  0.0390000 

N/R 

0 

25641026 

**  REGULATOR 

REGULATOR 

PRESSURE 

«  0.9060336 

1.011 

0 

1103712 

REGULATOR 

TEMPERATURE 

«  0.1820000 

5.024 

0 

6756756 

**  RELAY 

RELAY 

CRYSTAL  CAN 

«  0.0210725 

43.469 

0 

47455214 
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Miscellaneous  Component 
Data  Summary 
Table 


*************************  *************************  ************  ***********  ******  ********** 

Component  Component  Field  Cumulative  Number  MTBF 


Classi f i cat i on 

************************* 

Descript i on 

************************* 

Fai lure  Rate 

************ 

Part  Hours 

*********** 

Fai led 

****** 

********** 

RELAY 

GENERAL 

0.0238183 

797.705 

19 

41984525 

RELAY 

LATCHING 

0.0810833 

12.333 

1 

12332996 

RELAY 

THERMAL 

«  2.0000000 

0.458 

0 

500000 

**  SAFE  AND  ARM  DEVICE 

SAFE  AND  ARM  DEVICE 

N/R 

0.4818890 

74 . 706 

36 

2075167 

**  SEALS 

SEALS 

GENERAL 

«  0.0225838 

40.560 

0 

44279528 

SEALS 

O-RING 

<<  0.0782973 

11.699 

0 

12771832 

SEALS 

PACKING 

<  0.0015756 

581.360 

0 

634678853 

SEALS 

STATIC  SEAL 

<  0.0091600 

100.000 

0 

109170306 

**  SENSORS 

SENSORS 

GENERAL 

0.5452563 

18.340 

10 

1834000 

**  SLIP  RING  ASSEMBLY 

SLIP  RING  ASSEMBLY 

GENERAL 

<<  0.H01491 

8.316 

0 

9078603 

**  SOLENOID 

SOLENOID 

general 

<<  0.2996402 

3.057 

o 

3337336 

**  SPARK  GAP 

SPARK  GAP 

SURGE  PROTECTION 

0.0117938 

84 . 790 

1 

84790314 

**  SWITCH 

SWI Trw 

GENERAL 

0.4205130 

2a9 . 695 

105 

2378048 

swi tch 

INERTIAL 

0.0656455 

137.100 

9 

15233337 

SWI tch 

PRESSURE 

0.0828157 

48.300 

4 

12075005 
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Miscellaneous  Component 
Data  Summary 
Table 


*************************  *************************  ************  ***********  ******  ********** 
Component  Component  Field  Cumulative  Humber  MTBF 


Classi f ication 

************************* 

Descri pt ion 

************************* 

Fai lure  Rate 

************ 

Part  Hours 

*********** 

Failed 

****** 

********** 

SWITCH 

PUSH  BUTTON 

«  1.5190713 

0.603 

0 

658297 

SWITCH 

REED 

«  0.9502075 

0.964 

0 

1052402 

SWITCH 

SENSITIVE 

«  0.4094770 

2.237 

0 

2442140 

SWITCH 

STEPPING 

0.4000000 

5.000 

2 

2500000 

SWITCH 

THERMOSTAT 

<<  0.1701970 

5.382 

0 

5875544 

SWITCH 

TOGGLE 

«  0.9069307 

1.010 

0 

1102620 

**  SYNCHROS 

SYNCHROS 

RESOLVER 

0.1346076 

14.858 

2 

7429001 

**  TANK 

TANK 

STORAGE 

0  .  c  .>74  733 

4.211 

1 

4211000 

**  TERMINATIONS 

TERMINATIONS 

FILM  LOADS 

<  0.0100000 

N/R 

0 

100000000 

**  TRANSDUCERS 

TRANSDUCERS 

PRESSURE 

1 .9980020 

2.002 

4 

5~0500 

**  TURBINE 

TURBINE 

GAS 

37.9746835 

0.079 

3 

26333 

TURBINE 

GENERAL 

«  0.2489130 

3.680 

0 

4017468 

**  VALVE,  HYDRAULIC 

VALVE,  HYDRAULIC 

BALL 

«  0.1871680 

4.894 

0 

5342794 

VALVE,  HYDRAULIC 

CHECK 

0.0572541 

52.398 

3 

1 7465998 

VALVE,  HYDRAULIC 

FUEL 

<<  0.1268698 

7.220 

0 

7882096 

VALVE,  HYDRAULIC 

GENERAL 

0.0017484 

571  .949 

1 

571951499 
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Miscellaneous  Component 
Data  Summary 
Table 


***************** ******** 
Component 
Classification 
************************* 


VALVE,  HYDRAULIC 
VALVE,  HYDRAULIC 
VALVE,  HYDRAULIC 


**  VALVE,  PNEUMATIC 
VALVE,  PNEUMATIC 

VALVE,  PNEUMATIC 

VALVE,  PNEUMATIC 


**  VIBRATORS 
VIBRATORS 


*************************  ************  ***********  ******  ********** 


Component 

Description 

************************* 

Field 

Fai lure  Rate 

************ 

Cumulative 

Part  Hours 

*********** 

Number 

Failed 

****** 

MTBF 

********** 

RELIEF 

0.3145643 

3.179 

1 

3179000 

SERVO 

0.1826713 

87.589 

16 

5474314 

SOLENOID 

0.0086701 

807.376 

7 

115338923 

CHECK 

«  0.1106280 

8.280 

0 

9039303 

PNEUMATIC  ACTIVATED 

0.0189007 

52.908 

1 

52908093 

RELIEF 

«  1.3836858 

0.662 

0 

722707 

N/R 

<  3.3000000 

N/R 

0 

303030 
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Derivation  of  the  periodic  test  model  is  described  in  the  following 
paragraphs. 

Initially  the  electrical  equipment/system  is  thoroughly  checked-out 
as  part  of  the  equipment  acquisition  process  and  is  assumed  to  have  a 
reliability  of  1.0  when  storage  is  initiated  (i.e.,  at  time  zero).  As 
time  progresses,  the  electronic  components  begin  to  degrade  and  the 
predicted  reliability  falls.  Before  the  first  test  occurs,  the 
reliability  is  given  by  the  following  equation  (assuming  an  exponential 
time- to- failure  distribution) . 

R(t)  =  exp(-At) ;  t<Ty 


where 


R(t)  =  nonoperating  reliability 
t  =  time 

A  =  nonoperating  failure  rate 
Ty  =  test  interval 

For  the  purposes  of  model  development,  the  periodic  test  process  is 
assumed  to  be  performed  instantaneously  at  Ty.  Just  prior  to  the  test 
the  reliability  is  given  by  the  following  equation  where  Ty*  represents 
a  point  in  time  just  prior  to  Ty. 

R(Ty*)  =  exp(-ATy) 

The  expected  number  of  failures  identified  in  the  testing  process 
is  aATy.  Therefore  the  remaining  number  of  undetected  failures  is 
(l-u)ATy  and  the  reliability  just  after  the  test  is  given  by, 


R(Ty)  =  exp(-(l-ra)ATy) 


This  post-test  reliability  is  somewhat  less  than  the  initial 
reliability  depending  largely  on  a,  the  test  effectiveness.  It  should 
be  noted  that  the  above  equation  indicates  that  if  a  test  is  100% 
effective  («=  1),  the  reliability  returns  to  unity.  Similarly,  if  the 
test  process  is  0%  effective,  the  reliability  would  be  the  same  as  if  no 
testing  occurred  (In  practice,  the  reliability  will  be  even  less  due  to 
some  degradation  introduced  by  the  test).  Actual  test  effectiveness 
data  tends  to  vary  between  50  and  90%. 

After  the  first  test,  the  degradation  process  begins  again.  The 
time  from  the  first  test  (designated  t'  where  t*  =  t  -  NTj)  impacts  the 
reliability  as  follows: 

R(t)  =  R( t*  +  Tj) ,  Ty  <  t  <  2Tt 
=  R(t')R(TT) 

=  exp( -At ' )exp( -( l-a)A Ty) 

=  exp(-X(t-Tj))exp(-(l-a)XTj) 

The  effect  of  the  second  test  creates  an  interesting  problem.  If 
the  test  failure  detection  process  is  strictly  probabilistic  in  nature, 
then  the  second  test  will  detect  100  (1-a)  percent  of  the  failures  which 
have  occurred  since  the  original  test  plus  a  similar  percentage  of 
failures  which  were  missed  in  the  first  test  sequence.  The  expected 
number  of  failures  before  (i.e.,  Fb)  and  after  (i.e.,  Fa)  the  second 
test  for  the  probabi 1 i Stic  failure  detection  scenario  is  given  by, 

Fbl(N=2)  =  A  TT  +  (l-a)XTT 
Fai(N=2)  =  ( l-a)[  ATT  +  (l-a)ATy] 

=  [(1-a)  +  (1-o)2]XTT 
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In  the  general  case  (i.e.,  N  tests),  the  expected  number  of 
failures  before  and  after  the  periodic  test  is  given  by  the  following 
equations  for  the  probabil istic  failure  detection  scenario, 

N-l 

Fbl(N)  =  ATT  +[  ■  (l-a)N-l]ATT 
i=l 
N 

FalCN)  =  [  il  (l-a)N]XTT 
i=l 

On  the  other  hand,  it  is  necessary  to  recognize  the  reasons  which 
are  responsible  for  the  first  test  to  not  detect  the  failed  items.  It 
is  highly  likely  that  once  failed  devices  are  missed  by  a  test,  a 
significant  number  of  these  items  will  remain  undetected  during 
subsequent  testing.  Generally  the  first  test  (or  any  subsequent  test) 
will  miss  detection  of  a  failed  item  because, 

o  the  part  fails  in  a  manner  which  is  not  apparent  at  the  system 
level 

o  inability  of  the  testing  process  to  properly  simulate  actual 
operating  conditions 

o  inability  of  the  test  hardware  to  detect  100%  of  all 
mal functions 

o  test  operator  error 

For  the  first  three  of  these  items,  it  is  doubtful  that  the  second 
test  sequence  will  be  any  more  effective  than  the  first  in  detecting  the 
failed  components.  This  contradicts  with  the  probabilistic  argument 
which  indicates  that  100  (l-a)%  of  the  failures  missed  in  the  first  test 
sequence  will  be  detected  in  the  second.  For  this  second  case,  where 
failures  missed  in  the  first  test  remained  undetected,  the  cumber  of 
expected  failures  before  and  after  application  of  the  second  test  is 
given  by, 


Fb2(N=2)  =  A  Tj  +  (1-a) A  Tj 
Fa2(N=2)  =  (1-a)  ATt  +  (l-a)A  Tj 
=  2  (1-a)  A  TT 
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In  the  general  case  (i.e.,  N  test),  the  expected  number  of  failures 
before  and  after  application  of  the  test  given  the  hidden  failure 
scenario  is. 


Fb2(N)  =  ;Tj  +  ( N— 1 ) (1-"-)  A  Ty 
Fa2(N)  =  N(l-u)  ATy 

In  practice  actual  test  fall-out  would  likely  be  somewhere  between 
the  two  cases  previously  described.  However,  the  second  scenario  more 
closely  resembles  actual  conditions.  Additionally,  the  second  scenario 
is  a  "worst-case"  assumption  and  was  adopted  for  this  model  development 
process . 

Given  the  assumptions  previously  stated,  the  reliability  of  an  item 
in  storage  with  periodic  test  at  any  test  number  is, 

R(N)  =  exp(-N(l-«)  A Ty) 

Expansion  of  this  equation  to  include  periods  in  between  tests  is 
accomplished  by  considering  the  incremental  time  accrued  since  the  last 
test.  Reliability  degradation  since  the  last  test  is  given  by  R(t'). 
Therefore  the  most  general  reliability  equation  is  given  by, 

R(N.t)  =  R(t')R(N) 

=  ex p ( -  At ' ) ex p ( - N ( 1 -a ) A  Ty) 

=  exp(-A(t-NTj))exp(-N(l-a)  A  Ty) 
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Search  Services 


ADDITIONAL  RAC  SERVICES 


Retrospective  Searches  are  conducted  at  a  flat  fee  of  $200  per  search.  If  no  refer¬ 
ences  are  identified,  a  $50  service  charge  will  be  made  in  lieu  of  the  above.  For 
best  results,  please  call  or  write  for  assistance  in  formulating  your  search  question. 
An  extra  charge,  based  on  engineering  time  and  costs,  will  be  made  for  evaluating, 
extracting  or  summarizing  information  from  the  cited  references. 

Consulting  Services 

Consulting  Service  fees  are  determined  by  the  costs  incurred  in  the  conduct  of  the 
designed  work,  including  staff  time  and  overhead,  materials  and  other  expenses. 
Work  will  be  initiated  upon  receipt  of  a  signed  purchase  order.  We  will  be  pleased 
to  prepare  firm  cost  proposals. 

Full  Service  Participating  Plan 

The  Plan  may  be  opened  in  two  ways: 

•  Pre-deposit  of  a  minimum  amount  of  $500  U.S.,  $575  non-U. S.,  the 
maximum  to  be  determined  by  the  requestor 

•  A  purchase  order  for  not  less  than  the  above  amounts  with  a  "not-to- 
exceed"  amount  indicated.  HTRI/RAC  will  bill  for  services  and 
publications  on  a  quarterly  basis. 

Services  provided  to  a  participating  member  are: 

•  Automatic  receipt  of  one  (1)  copy  of  each  RAC  publication  issued 
during  the  participation  period 

•  Availability  of  additional  copies  of  each  of  the  above  publications 
(except  video  tapes)  at  20%  off  list  price 

•  Discount  on  registration  fees  for  RAC-sponsored  training  courses, 
seminars,  workshops,  etc. 

In  addition,  the  participating  member  may  access  RAC  resources  as  needed  with¬ 
out  issuing  purchase  orders.  RAC  will  maintain  the  account  record  of  funds 
expended  and  furnish  an  account  statement  every  6  months  or  at  the  customer's 
request. 

Blanket  Purchase  Order 

The  Blanket  Purchase  Order  option  enables  you  to  write  a  single  Purchase  Order 
for  a  stipulated  maximum  dollar  amount  (depending  on  your  needs)  and  active  time 
duration  (a  one-year  period  is  suggested),  but  you  pay  only  for  services  rendered  or 
documents  purchased. 

Military  Agencies:  Blanket  Purchase  Agreement,  DD  Form  1155,  may  be  useful  for 
ordering  RAC  reports  and/or  services.  Please  stipulate  maximum  dollar  amount 
authorized  and  cutoff  date  on  your  order.  Also  specify  services  (e.g.,  publications, 
search  services,  etc.)  to  be  provided.  Identify  vendor  as  IIT  Research  Institute 
(Reliability  Analysis  Center). 

Ordering  Information 

Place  orders  or  obtain  additional  information  directly  from  the  Reliability  Analysis 
Center.  Clearly  specify  the  publications  and  services  desired.  Except  for  blanket 
purchase  orders,  prepayment  is  required.  All  foreign  orders  must  be  accompanied 
by  a  check  drawn  on  a  U.S.  bank.  Please  make  checks  payable  to  HTRI/RAC. 


SERVICE  FEE  SCHEDULE  AND  ORDERING  INFORMATION 


March  1987 


Price  Per  Copy 


Component  Reliability  Databooks 


Domestic  Foreign 


(  )  MDR-14 

(  )  DSR-3 

(  )  NPRD-3 

(  )  VZAP-1 

Hybrid  Circuit  Data-1980 

Transistor/Diode  Data-1980 

Nonelectronic  Parts  Reliability  Data-1985  (Printed  Copy) 
Electrostatic  Discharge  Susceptibility  Data-1983 

$60.00 

60.00 

80.00 

95.00 

$70.00* 

70.00** 

90.00* 

195.00** 

(  )  MDR-21 

Trend  Analysis  Databook-1985 

i 

95.00 

105.00*’ 

(  )  MDR-21A 

(  )  MDR-22 

Field  Experience  Databook-1985 
Microcircuit  Device  Screening 

Set:  $270 

($300  non-U. S.)**** 

125.00 

80.00 

135.00** 

90.00** 

Data  -  Volumes  I  and  11-1987 

1 

(  )  NONOP-1 

Nonoperating  Reliability  Data-1987 

150.00 

160.00** 

Equipment  Databooks 

1  )  EERD-2 
(  )  EEMD-1 

Electronic  Equipment  Reliability  Data-1986 

Electr  nic  Equipment  Maintainability  Data-1980 

80.00 

60.00 

90.00*  * 
70.00* 

Handbooks 

(  )  RDH-376 

(  )  MFAT-1 

(  )  NPS-1 

Reliability  Design  Handbook-1976 

Microelectronics  Failure  Analysis  Techniques 

Procedural  Guide-1981 

Analysis  Techniques  For  Mechanical  Reliability-1985 

36.00 

125.00 

56.00 

46.00** 

135.00** 

66.00* 

Products  for  Personal  Computers 

(  )  RAC-NRPS 

(  )  FNPRD-3 

(  )  FMDR-21 A 

Nonoperating  Reliability  Prediction  Software 
(Price  includes  NONOP-1  listed  above) 

Floppy  Disk  Copy  (IBM  Compatible) 

Floppy  Disk  Copy  (IBM  Compatible) 

1400.00 

125.00 

175.00 

1450.00** 

135.00* 

185.00* 

State-of-the-Art  Reports 

(  )  SOAR-2 

{  )  SOAR-3 

(  )  SOAR-4 

(  )  SOAR-5 
(  )  SOAR-6 

Practical  Statistical  Analysis  for  the  Reliability  Engineer 

IC  Quality  Grades:  Impact  on  System  Reliability  and 

Life  Cycle  Costs 

Confidence  Bounds  for  System  Reliability 

Surface  Mount  Technology:  A  Reliability  Review 

ESD  Control  in  the  Manufacturing  Environment 

36.00 

46.00 

46.00 

56.00 

56.00 

46.00* 

56.00* 

56.00* 

66.00* 

66.00* 

Technical  Reliability  Studies 

(  )  TRb-i 

(  )  TRS-2 
(  )  TRS-2A 
(  )  TRS-3A 
(  )  TRS-4 

(  )  TRS-5 

Microcircuit  Screening  Effectiveness  36.00 

Search  and  Retrieval  Index  to  IRPS  Proceedings- 1968  to  1978  24.00 

Search  and  Retrieval  Index  to  IRPS  Proceedings-1979  to  1984  24.00 

EOS/ESD  Technology  Abstracts-1982  36.00 

Search  and  Retrieval  Index  to  EOS/ESD  Proceedings-1979  to  1984  36.00 

Search  and  Retrieval  Index  to  ISTFA  Proceedings  1978-1985  36.00 

46.00* 

34.00** 

34.00* 

46.00* 

46.00* 

46.00* 

Electrical  Overstress/Electrostatic  Discharge  Symposium  Proceedings 


EOS-1 

1979  Proceedings 

24.00 

34.00* 

EOS-2 

1980  Proceedings 

Complete  Set  of  Past  Proceedings:  $105; 

24.00 

34.00* 

EOS-3 

1981  Proceedings 

($145  non-U.S.)*** 

24.00 

34.00* 

EOS-4 

1982  Proceedings 

24.00 

34.00* 

EOS-5 

1983  Proceedings 

24.00 

34.00* 

EOS-6 

1984  Proceedings 

24.00 

34.00* 

EOS-7 

1985  Proceedings 

24.00 

34.00* 

EOS-8 

1986  Proceedings 

24.00 

34.00* 

VIDEO  TAPE  -  "Hazards  of  Static  Electricity*  *  *  * 


(  )  3/4"  V-matic  } 

(  )  1/2"  VHS  >  Twenty-six  minutes  in  length 

(  )  Beta  I  or  II  ) 


332 


105.00 


115.00** 


RAC  FULL  SERVICE  PLAN 


The  Full  Service  Plan  option  enables  you  to  either  predeposit  a  minimum  of  $500  U.S.  ($57  5  non-U. S.)  or  write  a 
single  Purchase  Order  for  a  stipulated  maximum  dollar  amount  (depending  on  your  needs)  and  active  time 
duration.  The  RAC  will  then  bill  you  for  services  and  publications  on  a  quarterly  basis. 


METHODS  OF  PAYMENT 


Military  Agencies:  Blanket  Purchase  Agreement,  DD  Form  1155,  may  be  used  for  ordering  RAC  reports  and/or 
services.  Please  stipulate  maximum  dollar  amount  authorized  and  cutoff  date  on  your  order.  Also  specify  ser¬ 
vices  (i.e.,  publications,  search  services,  etc.)  to  be  provided.  Identify  vendor  as  IIT  Research  Institute, 
Reliability  Analysis  Center. 

Ordering  Information 

Place  orders  or  obtain  additional  information  directly  from  the  Reliability  Analysis  Center.  Clearly  specify  the 
publications  and  services  desired.  No  discounts  other  than  those  explicitly  described  herein  are  allowed. 

Except  for  Full  Service  Plan  and  DD1155  orders,  prepayment  is  required.  All  foreign  orders  must  be 
accompanied  by  check  drawn  on  a  U.S.  bank.  Please  make  checks  payable  to:  HTRl/RAC. 

Quantity  Purchase  Discounts  -  Discounts  on  multiple  copies  of  a  single  title  ordered  at  one  time  and  shipped 
to  a  single  address  (excluding  video  tapes)  are: 


Quantity  Discount 


Quantity 


D'scount 


1-2 

list 

3-6 

15%  off  list 

7-9 

20%  off  list 

10-19 

20-49 

50-99 

100  or  more 


30%  off  list 
40%  off  list 
50%  off  list 
negotiable 


Check 

(  )  Please  find  enclosed  $ _ ,  for  the  documents  in  the  quantities  indicated. 

(  )  Please  find  enclosed  $ _ ,  (min.  $500  U.S.,  $575  non-U. S.)  for  the  RAC  Full  Service  Plan. 

(  )  Please  find  enclosed  $ _ ,  ($125  U.S.,  $215  non-U. S.)  for  one  year  MRAP/SRAP. 


Please  send  above  information  to: 


Mail  this  order  to: 


Name/Title _ 

Company/Organization 

Address _ _ 

City/State _ 

Phone 


Reliabilit>  Analysis  Center 

RADC/RAC 

Dept.  Marketing 

fir  iffiss  AFB,  NY  13441 

Phone:  (315)  330-4151 

Autovon:  587-4151 


Prepayment  of  orders  is  required.  Please  make  checks  payable  to  HTRI/RAC.  Foreign  orders  must  be 
accompanied  by  check  drawn  on  a  U.S.  bank. 

The  Reliability  Analysis  Center  is  a  DoD  Information  Analysis  Center  operated  by 

ITT  Research  Institute,  Chicago,  IL 
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